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RESULTS  OF  MACHINERY. 


CHAPTER  I. 


In  the  year  1827,  a  Committee  of  the  House 
of  Commons  was  appointed  to  examine  into 
the  subject  of  Emigration — that  is,  to  see 
whether  it  was  desirable  and  practicable  to 
remove  distressed  labourers  from  the  United 
Kingdom  to  distant  places,  where  their  labour 
might  be  profitably  employed  to  themselves 
and  others.  The  first  person  examined  before 
that  Committee  was  Joseph  Foster,  a  working 
weaver,  of  Glasgow.  He  told  the  Committee, 
that  he  and  many  others,  who  had  formed 
themselves  into  a  society,  were  in  great  dis- 
tress ;  that  numbers  of  them  worked  at  the 
hand-loom  from  eighteen  to  nineteen  hours 
a-day,  and  that  their  earnings,  at  the  utmost, 
did  not  amount  to  more  than  seven  shil- 
lings a-week,  and  that  sometimes  they  were 
as  low  as  four  shillings.  That  twenty  years 
before  that  time  they  could  readily  earn  a  pound 
a-week  by  the  same  industry ;  and  that  as 
power-loo7n  weaving  had  increased,  the  distress 
of  the  hand-weavers  also  had  increased  in  the 
same  proportion.   A  power-loom  is  one  worked 
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by  machinery,  and  not  by  the  hand  of  man 
as  most  of  our  readers  perhaps  know.     The 
Committee  then  put  to  .Joseph  Foster  the  fol- 
lowing questions,  and  received  the  following 
answers  : — 

Q.  *'  Are  the  Committee  to  understand  that 
you  attribute  the  insufficiency  of  your  remune- 
ration for  your  labour  to  the  introduction  of 
machinery  ? 

A.  Yes. 

Q.  Do  you  consider,  therefore,  that  the  in- 
troduction of  machinery  is  objectionable? 

A.  We  do  not.  The  weavers  in  general,  of 
Glasgow  and  its  vicinity,  do  not  consider  that 
machinery  can  or  ought  to  be  stopped,  or  put 
down.  They  know  perfectly  well  that  ma- 
chinery must  go  on,  that  it  will  go  on,  and  that 
it  is  impossible  to  stop  it.  They  are  aware 
that  every  implement  of  agriculture  or  manu- 
facture is  a  portion  of  machinery,  and,  indeed, 
everything  that  goes  beyond  the  teeth  and 
nails  (if  I  may  use  the  expression)  is  a  ma- 
chine. I  am  authorized,  by  the  majority  of 
our  society,  to  say,  that  I  speak  their  minds, 
as  well  as  my  own,  in  stating  this." 

If  all,  or  if  a  large  majority  of  the  working- 
men  of  our  country  had  come  to  the  same 
sound  opinions  as  Joseph  Foster,  w^e  should 
not  take  the  trouble,  because  it  would  be  need- 
less, now  to  address  them.  But  when  we  hear 
on  all  sides  that  misguided  men  are  violating 
the  laws  by  which  the  rights  of  all  are  pro- 
tected ;  that  they  are  wickedly  and  ignorantly 
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destroyiiip;  the  property  of  the  farmer  and  the 
manufacturer,  in  the  belief  that  machinery  caa 
be  stopped  or  put  down ;  that  they  do  not  know 
as  the  poor  weavers  of  Glasg'ow  did  know, 
that  machinery  must  go  on,  will  go  on,  and 
that  it  is  impossible  to  stop  it ;  we  think  it 
our  duty,  havin<;-  the  means  of  appealing  to 
their  reason  and  to  their  resfard  for  their  own 
interest,  to  endeavour  to  brino-  their  minds  to 
the  same  conclusions  as  those  of  the  respect- 
able weaver,  whose  words  we  have  repeated. 
He  felt  that,  although  he  was  in  his  own  per- 
son a  sufferer  from  the  improvement  of  ma- 
chinery, it  was  utterly  out  of  his  power,  because 
it  was  contrary  to  his  reason,  and  to  the  reason 
of  all  thinking  people,  whether  working-men  or 
not,  to  resist  the  progress  of  that  improvement. 
There  are  many  working-men  who  entertain 
the  same  sound  opinions,  which  they  have  come 
to,  probably,  by  an  accurate  and  dispassionate 
observation  of  the  facts  which  are  within  their 
own  view.  To  such  men  we  hope  to  offer 
many  new  facts  to  strengthen  their  opinions  ; 
and  we  rely  greatly  upon  their  influence  to 
])oint  out  their  errors  either  to  those  who  are 
violating  the  laws_,  or  to  those  who  think  the 
violators  of  the  laws  have  justice  on  their  side. 
For  the  benefit  of  you  all,  the  informed  as  well 
as  the  uninformed,  we  address  you  as  men 
capable  of  reasoning.  We  give  you  a  great 
body  of  facts  to  reason  upon.  We  otfer 
nothing  to  your  passions  or  your  prejudices. 
We  shall  attempt  to  make  you  feel,  by  bring- 
ing before  you  the  same  sort  of  facts  by  which 
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that  sensible  man,  Joseph  Foster,  convinced 
his  own  mind,  that  although  your  individual 
labour  may  be  partially  displaced,  or  unsettled 
for  a  time,  by  the  use  of  a  cheaper  and  a 
better  power,  which  power  is  machinery,  you 
are  great  gainers  by  the  general  use  of  that 
power.  We  shall  strive  to  show  you,  that 
through  this  power  you  possess,  however  poor 
you  may  be,  many  of  the  comforts  which  make 
the  difference  between  man  in  a  civilized  and 
man  in  a  savage  state ;  and  further  that,  in 
consequence  of  machinery  having  rendered 
productions  of  all  sorts  cheaper,  and  therefore 
caused  them  to  be  more  universally  purchased, 
it  has  really  increased  the  demand  for  that 
manual  labour,  which  it  appears  to  some  of 
you,  reasoning  only  from  a  few  instances,  it 
has  a  tendency  to  diminish.  If  we  make  out 
these  propositions,  we  think  you  will  agree 
with  Joseph  Foster,  that  the  introduction  of 
machinery  is  not  objectionable. 

The  difference  between  those  of  you  who 
object  to  machines,  and  the  persons  who  think 
with  Joseph  Foster,  is,  as  it  appears  to  us,  a 
want  of  knowledge.  We  desire  to  impart  to 
you  that  knowledge.  Now,  how  shall  we 
set  about  the  business  of  imparting  it?  You 
are  many  in  number,  and  are  scattered  over 
%  large  extent  of  country;  some  of  you  are 
sorely  pressed,  as  we  conceive,  by  the  evils  that 
result  from  a  want  of  knowledge,  which  make  it 
the  more  necessary  that  we  should  address  our- 
selves to  you  speedily ;  and  some  of  you  are  poor, 
and  therefore  have  not  much  to  spare,  even  for 
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wliat  you  may  believe  may  do  you  good.  You, 
therefore,  want  this  knowledge  to  be  given  to 
you,  extensively,  quickly^  cheaply.  It  would  be 
out  of  our  power  to  impart  tliis  knowledge  at 
flr//witiiout  machinery  :  and,  therefore,  we  shall 
begin  by  explaining  how  the  machinery,  which 
gives  you  knowledge  of  any  sort  by  the  means 
of  books,  is  a  vast  blessing,  when  compared 
with  slower  methods  of  multiplying  written 
language ;  and  how,  by  the  aid  of  this  ma- 
chinery, we  can  produce  a  book  for  your  use, 
without  any  limit  in  point  of  the  number  of 
copies,  with  great  rapidity,  and  at  a  small 
price. 

It  is  about  350  years  since  the  art  of  print- 
ing books  was  invented.     Before  that  time  all 
books  were  written  by  the  hand.     There  were 
many  persons  employed   to  copy  out  books, 
but  they  were  very  dear,  although  the  copiers 
had  small  wages.    A  Bible  was  sold  for  thirty 
pounds  in  the  money  of  that  day,  which  was 
equal   to   a  great    deal    more   of  our    money. 
Of  course,  very  few  people  had  Bibles  or  any 
other  books.     An  ino-enious  man  invented  a 
mode  of  imitating  the  written  books  by  cutting 
the    letters   on   wood,    and  taking  off  copies 
from  the  wooden  blocks  by  rubbing  the  sheet 
on  the  back  ;   and  soon  after  other  clever  men 
thought  of  casting  metal  types  or  letters,  which 
could   be   arranged  in  words,  and  sentences, 
and  pages,  and  volumes  ;  and  then  a  machine, 
called  a  printing-press,  upon  the  principle  of 
a  screw,  was  made   to  stamp  impressions  of 
these  types  so  arranged.     There  was  an  end, 

A3 
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then,  at  once  to  the  trade  of  the  pen-and-ink 
copiers ;  because  the  copiers  in  types,  who 
could  press  off  several  hundred  books  while 
the  writers  were  producing  one,  drove  them 
out  of  the  market.  A  single  printer  could  do 
the  work  of  at  least  two  hundred  writers.  At 
first  sight  this  seems  a  hardship,  for  a  hun- 
dred and  ninety-nine  people  might  have  been, 
and  probably  were,  thrown  out  of  their  accus- 
tomed employment.  But  what  was  the  con- 
sequence in  a  year  or  two  ?  Where  one  written 
book  was  sold  a  thousand  printed  books  were 
required.  The  old  books  were  multiplied  in 
all  countries,  and  new  books  were  composed 
by  men  of  talent  and  learning,  because  they 
could  then  find  numerous  readers.  The  print- 
ing press  did  the  work  more  neatly  and  more 
correctly  than  the  writer,  and  it  did  it  infinitely 
cheaper.  What  then  ?  The  writers  of  books 
had  to  turn  their  hands  to  some  other  trade, 
it  is  true ;  but  type-founders,  paper-makers, 
printers,  and  bookbinders,  were  set  to  work, 
by  the  new  art  or  machine,  to  at  least  a  hun- 
dred times  greater  number  of  persons  than 
the  old  way  of  making  books  employed.  If 
the  pen-and-ink  copiers  could  break  the 
printing-presses  and  melt  down  the  types 
that  are  used  in  London  alone  at  the  present 
day,  twenty  thousand  people  would  at  least 
be  thrown  out  of  employment  to  make  room 
for  two  hundred  at  the  utmost ;  and  what 
would  be  even  worse  than  all  this  misery, 
books  could  only  be  purchased,  as  before  the 
invention  of  printing,  by  the  few  rich,Jnstead 
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of  bein^  the  g^uides,  and  comforters,  and  best 
friends,  of  tlie  millions  who  are  now  within 
reach  of  the  benefits  and  enjoyments  which  they 
bestow. 

The  c/ieapjieftft  of  fn'oduction  is"  the  great 
point  to  which  we  shall  call  your  attention,  as 
we  give  you  other  examples  of  tiie  good  of 
machinery.  In  the  case  of  books  produced  by 
the  printing-press  you  have  a  cheap  article, 
and  an  increased  number  of  persons  engaged 
in  manufacturing  that  article.  In  almost  all 
trades  the  introduction  of  machines  has,  sooner 
or  later,  the  like  etiects.  This  we  shall  show 
you  as  we  go  on.  But  to  make  the  matter 
even  more  clear,  we  shall  direct  your  notice  to 
the  very  book  you  hold  in  your  hand,  to  com- 
plete our  illustration  of  the  advantages  of 
machinery  to  the  consumer,  that  is,  to  the 
person  who  wants  and  b\iys  the  article  con- 
sumed, as  vvell  as  to  the  producer,  or  the  per- 
son who  manufactures  the  article  produced. 

This  little  book  is  intended  to  consist  of 
216  pages,  to  be  printed,  eighteen  on  a  side, 
upon  six  sheets  of  printing  paper,  called  by 
the  makers  demy.  These  six  sheets  of  demy,  at 
the  price  charged  in  the  shops,  would  cost  four- 
pence,  l^  the  same  number  of  words  were 
written,  instead  of  being  printed — that  is,  if 
tlie  closeness  and  regularity  of  printing-  were 
superseded  by  the  looseness  and  unevenness  of 
writing, — they  would  cover  200  pages,  or  50 
sheets,  of  the  paper  called  foolscap,  which  would 
cost  in  the  shops  three  shillings;  and  you  would, 
have  a  book  dilhcult  instead  of  easy  to  read, 
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because  writing  is  much  harder  to  decipher 
than  print.  Here,  then,  besides  the  superio- 
rity of  the  workmanship,  is  at  once  a  saving 
of  two  shillings  and  eight  pence  to  the  con- 
sumer, by  the  invention  of  printing,  all  other 
things  being  equal.  But  the  great  saving  is 
to  come.  Work  as  hard  as  he  could,  a  writer 
could  not  transcribe  this  little  book  upon  these 
200  pages  of  foolscap  in  less  than  ten  days  ; 
and  he  would  think  himself  very  ill  paid  to  re- 
ceive thirty  shillings  for  the  operation.  Adding, 
therefore,  a  profit  for  the  publisher  and  retail 
tradesman,  a  single  written  copy  of  this  little 
book,  which  you  buy  for  a  shilling,  could  not 
be  produced  tor  two  pounds.  Is  it  not  perfectly 
clear,  then,  if  there  were  no  printing-press,  if  the 
art  of  printing  did  not  exist,  that  if  we  found 
purchasers  at  all  for  this  dear  book  at  the  cost 
of  two  pounds,  we  should  only  sell,  at  the 
utmost,  a  fortieth  part  of  what  we  now  sell ; 
that  instead  of  selling  ten  thousand  copies  we 
could  only  sell,  even  if  there  were  the  same 
quantity  of  book-buying  funds  amongst  the 
few  purchasers  as  amongst  the  many,  two 
hundred  and  fifty  copies;  and  that  therefore, 
although  we  might  employ  two  hundred  and 
fifty  writers  for  a  week,  instead  of  about 
twenty  printers  in  the  same  period,  we  should 
have  forty  times  less  employment  for  paper- 
makers,  ink-makers,  book-binders,  and  many 
other  persons,  besides  the  printers  them- 
selves, who  are  called  into  activity  by  the 
large  demand  which  follows  cheapness  of  pro- 
duction. 
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You  will  perceive,  without  having  the  sub- 
ject dwelt  upon,  that  if  we  could  not  give  you 
this  book  cheaply,  we  could   not   give  it  you 
extensively ;  that,  iu  fact,  the   book  would  be 
useless;  that  it   would   be  a  mere   curiosity; 
that  we  should   not   attempt   to  multiplv  any 
copies,  because  those  whose  use  it  was  intended 
for  could  not  buy  it.     It  is  also  perfectly  clear, 
that    if,    by   any    unnatural    reduction    of  the 
wages  of  labour,  such  as  happens  to  the  Hin- 
doo, who  works  at  weaving  muslin  for  about 
sixpence  a  week,  we  could  get  copiers  to  pro- 
duce the  book  as  cheaply  as  the  printing-press, 
(which  is  impossible,)  we  could  not  send  it  to 
the  world  as  quickly.     We  can  get  ten  thou- 
sand copies  of  this  book  printed  in  a  week,  by 
the  aid  of  about  twelve  compositors,  and  two 
printing    machines,    each    machine    requiring 
two  boys  and  a  man  for  its  guidance.     To 
transcribe  ten  thousand  copies  in  the  same  time 
would  require  more  than  ten  thousand  penmen. 
Is   it  not  perfectly  evident,   therefore,  that  if 
printing,  which   is  a  cheap   and   a   rapid  pro- 
cess, were  once  again  superseded   by  writing, 
which  is   an   expensive  and  a  slow  operation, 
neither  this  book,  nor  any  other  book,  could 
be  produced   for  the  use  of  the   people  ;  that 
knowledge,  upon  which  every  hope  of  better- 
ing your  condition  must  ultimately  rest,  would 
again  become  the  property  of  a  very  few ;  and 
that  mankind  would  lose  the  greater  part  of 
that  power,  which  has  made,  and  is  making 
them,  truly  independent,  and  which  will  make 
them  virtuous  and  happy. 
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The  same  principle  applies  to  any  improve- 
ment of  the  machinery  used  in  printing,  or  in 
the  manufacture  of  the  paper  upon  which 
books  are  printed.  By  the  use  of  the  print- 
ing- machine,  instead  of  the  printing  press, 
(which  machine  is  only  profitably  applicable 
to  books  printed  in  large  numbers,)  the  cost  of 
production  is  diminished  at  least  one-tenth  ; 
and  by  the  use  of  the  machine  for  making 
paper,  a  better  article  is  produced,  also  at  a 
lower  rate.  This  book  is  printed  upon  paper 
as  fine  as  is  needful  for  comfortable  readino-, 
instead  of  paper  of  a  wretched  quality  ;  be- 
cause the  paper-machine  has  diminished  the 
cost  of  production,  by  working  up  the  pulp  of 
which  paper  is  composed  more  evenly,  and 
therefore  with  a  saving.  And  from  both  causes 
united,  the  diminished  price  of  printing  by  the 
machine  instead  of  printing  by  hand,  and  the 
diminished  price  of  machine-made-paper,  the 
buyers  of  this  book  have  six  sheets,  or  216 
pages,  instead  of  five  sheets,  or  180  pages,  for 
a  shilling.  Thus,  not  only  is  the  price  lessened 
to  the  consumer,  by  the  increase  of  the  quan- 
tity, but  one-sixth  more  paper,  one-sixth  more 
ink,  one-sixth  more  labour  of  the  compositor 
or  printer  who  arranges  the  types,  one-sixth 
more  labour  of  the  sewer  or  binder  of  the 
book ;  all  these  additions  of  direct  labour  and 
of  materials  produced  by  labour  are  consumed. 
In  selling  you  this  book,  therefore,  for  a  shil- 
ling, we  give  you  a  sixth  more  matter  than  you 
could  have  had  without  these  new  inventions  ; 
if  we  were  to  take  away  that  sixth  in  quantity, 
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we  could  lessen  the  jjrice,  and  £^ive  you  the 
smaller  book  fbi  tenjience.  Thus,  then,  lliLMe 
i>  u  decided  advanlaji^e  to  the  consumer  in  the 
diminished  cost  of  the  production,  and  an 
ample  equivalent  in  mere  labour,  (which,  bear 
always  in  mind,  is  the  means  of  producing 
commodities,  and  not  the  end  for  whicli  they 
are  produced,)  in  the  place  of  labour  thrust 
out  by  the  printing-machine  and  the  jjaper- 
machine. 

We  cannot  conclude  this  branch  of  our  sub- 
ject without  one  other  illustration.  About  seven 
years  ag*o  the  art  of  engraving"  on  steel  was  in- 
vented :  this  art  arose  out  of  an  attempt  to  mul- 
tii)ly  plates  by  machinery.  It  was  said  that  this 
art  would  ruin  the  engravers  as  a  body  ;  for  as 
steel-plates  would  not  wear  out  with  printing 
twenty  thousand  copies,  and  copper-plates 
could  not  give  more  than  a  thousand  imj)res- 
sions,  one  steel-plate  would  stand  in  the  place 
of  twenty  copper  ones.  Yet  eniiravers,  as  a 
body,  were  never  so  numerous  or  so  flourish- 
ing as  they  are  at  this  moment ;  simply  be- 
cause steel-plates  having  made  engravings 
cheap,  numbers  can  have  the  pleasure  of  pos- 
sessing prints,  which  were  formerly  only  within 
the  reach  of  a  very  few.  The  class  of  books 
called  Annuals,  which  consist  each  of  ten  or 
twelve  beautiful  engravings,  with  amusing- 
reading,  at  a  moderate  price,  and  of  whicli  at 
least  a  hundred  thousand  copies  are  sold, 
having  cost  in  their  production  about  ^'50,000, 
could  never  have  existed  without  the  invention 
of  steel  engraving ;  and  there  are  many  other 
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publications  of  landscapes,  views  of  buildings, 
maps,  &c.  which,  beini^  rendered  cheap  by  steel 
engravings,  have  produced  exactly  the  same 
effects  of  increasing  the  enjoyments  of  the  con- 
sumers, and  bettering  the  condition  and  in- 
creasing the  numbers  of  the  producers. 

We  think  that  in  the  article  of  Books  we 
have  proved  to  you  that  machinery  has  ren- 
dered productions  cheaper,  and  has  increased 
the  demand  for  manual  labour,  and  conse- 
quently the  number  of  labourers  ;  and  that 
therefore  machinery  applied  to  books  is  not 
objectionable.  We  proceed  from  books  to 
articles  of  actual  necessity. 


CHAPTER  II. 

Amongst  the  many  accounts  which  the  news- 
papers of  December,  1830,  give  of  the  destruc- 
tion of  machinery  by  agricultural  labourers, 
we  read  that  in  the  neighbourhood  of  Ayles- 
bury, a  band  of  mistaken  and  unfortunate  men 
destroyed  all  the  machinery  of  many  farms, 
down  even  to  the  common  drills.  The  men 
conducted  themselves,  says  the  county  news- 
paper, with  civility  ;  and  such  was  their  consi- 
deration, that  they  moved  the  machines  out  of 
the  farm-yards,  to  prevent  injury  arising  to 
the  cattle  from  the  nails  and  splinters  that 
flew  about  while  the  machinery  was  being  de- 
stroyed. They  could  not  make  up  their  minds  as 
to  the  propriety  of  destroying  a  horse-churn, 
and  therefore  that  machine  was  passed  over. 
We  will  suppose,  by  way  of  argument,  that 
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there  were  no  laws  to  repress  such  outrag-es ; 
tliat  if  the   labourers  in   a|rriculture  chose  to 
believe  that  not  only  thrashin*j  machines  were 
injurious  to  them,  but  that  every  one  of  those 
ing-enious   implements   which    have   aided    in 
renderinp;  British  agriculture  the  most  ))erfect 
in  the  uorid,  was  equally  harmful,  they  might, 
without   iutcrruption,   break    them    to   pieces. 
We  will  further  suppose,  that  while  these  pro- 
ceedings go  forward,  the  landowner  looks  on, 
the  farmer  looks  on,  the  magistrate  does  not  stir, 
there  are  no  judges  or  juries  in  the  land,  the 
people  in  the  towns  leave  the  machine-break- 
ers to  their  own  devices.     So  they  break  on — 
thrashing  machine,  winnowing  machine,  chafF- 
cutting  miichine,  drill,  and   every  other   new- 
fangled  invention,  as   they  call   these   things. 
We  will  suppose,  still  further,  that  the  farmer 
yields  to   all   this  violence ;    that  the  violence 
has  the  efll'ect  which  it  was  meant  to  have  upon 
him ;  and  that  he  takes  on  all  the  hands  which 
were  out  of  employ,  to  thrash  and  winnow,  to 
cut   chatt*  to   ])lant   with  a  dibber  instead  of 
with  a  drill,  to  do  all  the  work,  in  fact,  by  the 
dearest   mode  instead  of  the  cheapest.     The 
destroyers  of  property  have  got  the  law,  there- 
fore,  into    their    own  hands,    as   far  as  their 
triumj)h  over   machinery  is   concerned.     And 
how   do   they  proceed   in   their  career?     The 
farmer,  we  have  imagined,  takes  all   this  qui- 
etly;    he  i)ays  the  new  labourers  who  have  got 
into  his  barns  and   his  fields,  ready   for  hand- 
work, with  their  flails  and   their  dibbers  ;   but 
he  employs  jM«^  as  many  jKojile  as  are  abso- 
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liitely  necessary,  and  no  more,  for  gretting  his 
corn  ready  for  market,  and  for  preparing,  in  a 
slovenly  way,  for  the  seed-time.  In  a  month 
or  two,  the  victorious  destroyers  find  that  not 
a  sin2:le  hand  the  more  of  them  is  really  em- 
ployed. And  why  not?  There  are  no  drainings 
going-  forward,  the  hedges  and  ditches  are 
neglected,  the  dung-heap  is  not  turned  over, 
the  chalk  is  not  fetched  from  the  pit;  in  fact, 
all  those  labours  are  neglected  which  belong 
to  a  state  of  agricultural  industry  which  is 
brought  to  perfection.  The  fartner  has  no 
funds  to  employ  in  such  labours ;  he  is  paying 
a  great  deal  more  than  he  paid  before,  because 
his  labourers  choose  to  do  certain  labours 
with  rude  tools  instead  of  perfect  ones.  If  he 
is  a  humane  man,  but  not  a  firm  one,  and 
yields  to  the  notion  that  it  is  a  good  thing  to  do 
work  in  the  most  round-about  way,  and,  con- 
sequently, at  the  greatest  expense,  he  does  not 
regret  the  loss  of  the  drill-plough,  which,  as  well 
as  many  other  agricultural  tools,  lessens  labour, 
lessens  the  quantity  of  seed,  and  increases  the 
crop.  He  spends  all  the  saving  which  the 
drill-plough  has  caused  upon  the  clamorous 
labourers,  who  insist  that  their  arms  are  better 
for  his  work  than  the  instrument  which  they 
have  broken.  But  still  some  work  must  be 
neglected,  and  thus  the  actual  amount  of 
money  paid  for  labour  is  just  the  same. 

We  will  imagine  that  this  state  of  things 
continues  till  the  next  spring.  All  this  while 
the  price  of  grain  has  been  rising.  Many  far- 
mers have  ceased  to  employ  capital  at  all  upon 
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the  land.  Tlie  neat  inventions,  which  enabled 
them  to  make  a  living'  out  of  their  business, 
being'  destroyed,  they  have  abandoned  the 
business  altogether.  Others,  who  have  yielded 
to  the  uproar,  go  on  as  well  as  they  can, 
neglecting  a  great  many  labours  that  unite  lo 
make  a  good  crop,  although  they  are  more 
and  more  pressed  upon  by  the  demand  for 
labour,  in  consequence  of  a  deal  of  land  going- 
out  of  cultivation.  They  pay  as  long  as 
they  can  ;  they  pay  much  more  for  labour 
than  they  did  before,  some  out  of  compas- 
sion and  some  out  of  fear.  But  the  prices 
are  steadily  rising,  and,  therefore,  although 
there  is  more  money  paid  to  a  greater  number 
of  labourers,  and  although  some  receive  higher 
wages,  in  the  common  sense  of  the  word, 
than  they  did  before  they  broke  the  machines, 
they  are  infinitely  worse  otf,  for  the  rate  of 
wages  is  really  lower.  A  day's  work  will  then 
no  longer  purchase  as  much  bread  as  betbre. 
It  requires  the  work  of  a  day  and  a  half  to  pro 
cure  the  same  quantity.  Wages  are,  therefore, 
really  lower,  because  a  less  crop  is  being  pro- 
duced at  a  greater  cost,  and  the  market-price 
is  infiuenced  accordingly. 

'.  The  labourers  now  either  begin  to  quarrel 
amongst  themselves,  and  give  uj)  their  unwise 
combinations  ;  or  they  still  combine  with  the 
determination  to  obtain  employment  by  the 
destruction  of  every  thing  that  a])pears  to 
them  to  stand  in  the  way  of  it, — every  thing 
beyond  the  teeth  and  nails  of  the  workmen,  as 
Joseph  Foster  expressed  himself — and  on  they 
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g-o  in  the  work  of  ruin.  The  horse,  it  may  be 
probably  found  out,  is  as  g^reat  an  enemy  as 
the  drill-plough  ;  so  the  horses  are  turned  out 
to  starve,  or  have  their  throats  cut,  the  laws 
being  still  idle.  This  is,  indeed,  a  great 
point  gained,  for  as  a  horse  will  do  the  field- 
work  of  six  men,  there  must  be  six  men  em- 
ployed, without  doubt,  instead  of  one  horse  : 
so  would  conclude  these  most  mistaken  vio- 
lators of  the  laws  by  which  society  is  held 
too^ether.  But  how  would  the  fact  turn  out? 
If  the  farmer  still  went  on,  in  spite  of  all  these 
losses  and  crosses,  he  might  employ  men  in 
the  place  of  horses,  but  not  a  single  man  more 
than  the  number  that  would  work  at  the  price 
of  the  keep  of  one  horse.  To  do  the  work  of 
each  horse  destroyed  he  would  require  six 
men ;  but  he  would  only  have  about  a  shilling- 
a  day  to  divide  between  these  six, — the  amount 
which  the  horse  consumed. 

In  the  mean  time  it  would  be  perfectly  evi- 
dent, from  all  this  convulsion  amongst  the 
labourers,  from  all  this  wanton  and  profitless 
ruin,  that  a  great  deal  of  the  land  would  very 
quickly  go  out  of  cultivation  altogether,  if  the 
laws  were  still  idle.  While  the  land  was  going* 
out  of  cultivation,  the  stock  of  corn  on  hand 
would  be  much  more  quickly  decreasing  than 
in  quiet  times.  One-tenth,  it  is  said  by  some, 
would  be  lost  of  that  stock  by  employing  flails 
instead  of  thrashing  machines.  This  is,  proba- 
bly, an  extreme  statement,  grounded  only  upon 
a  comparison  between  the  regular  produce  of 
the  thrashing-machine,  and  the  most  careless 
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thrashing;  by  the  flail.  But  there  is  no  doubt  tliat 
tlie  macliiue  saves  some  corn.  Tlie  destruction 
of  drills,  also,  would  cause  a  larger  quantity  of 
seed  to  be  sown  than  would  be  otherwise 
necessary.  Thrashing-  machines  and  drills, 
taken  together  iu  their  savings,  prevent  there- 
fore some  thousand  quarters  of  wheat  alone 
from  being  wasted.  Fifteen  million  quarters 
of  wheat  are  annually  consumed  in  Great 
Britain.  If  they  save  only  a  fiftieth  of  the 
wheat,  as  much,  therefore,  as  would  feed  all 
the  people  of  Great  Britain  for  a  week,  or 
three  hundred  thousand  of  those  people  all 
the  year,  would  be  absolutely  thrown  away, 
trodden  under  foot,  sent  to  the  dunghill  with  the 
straw,  wasted  for  ever,  by  one  wrong  act  alone  of 
the  labourers  ;  and  all  this  while  we  should  be 
preparing  to  grow  a  great  deal  less  for  the  next 
harvest.  We  should  have  a  famine,  if  foreign 
countries  could  not  supply  us  with  what  the  la- 
bourers had  destroyed.  And  how  do  we  know 
that  forciiiu  labourers  would  be  wiser  than 
English  ones,  and  abstain  from  such  acts,  in  the 
knowledge  that  whatever  raises  the  price  of 
produce  lowers  the  rate  of  wages  ?  Are  foreign 
labourers  better  informed  than  English  labour- 
ers ?  If  so,  let  us  all  take  shame  to  ourselveSj 
that  the  means  of  acquiring  knowledge  which 
this  country  atlbrds  have  been  neglected  ;  for 
upon  sound  knowledge  must  rest  the  safety 
and  happiness  of  all. 

About  three  or  four  hundred  years  ago, 
from  the  times  of  king  Henry  IV.  to  those  of 
king   Henry  VI.,    and,   indeed,    long    before 
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these  reigns,  there  were  often  grievous  famines 
in  this  country,  because  the  land  was  very 
wretchedly  cultivated.  Men,  women,  and 
children  perished  of  actual  hunger  by  thou- 
sands ;  and  those  who  survived  kept  them- 
selves alive  by  eating  the  bark  of  trees, 
acorns,  and  pig-nuts.  There  were  no  ma- 
chines then  ;  but  the  condition  of  the  labour- 
ers was  so  bad,  that  they  could  not  be  kept  to 
work  upon  the  land  without  very  severe  and 
tyrannical  laws,  which  absolutely  forbade  them 
to  leave  the  station  in  which  they  were  born 
as  labourers,  for  any  hope  of  bettering  their 
condition  in  the  towns.  There  were  not  labour- 
ers enough  to  till  the  ground,  for  they  worked 
without  any  skill,  with  weak  ploughs  and 
awkward  hoes.  They  were  just  as  badly  off 
as  the  people  of  Portugal  and  Spain  at  our 
own  day,  who  are  miserdbly  poor,  because  they 
have  bad  machines;  or  as  the  Chinese  labourers, 
who  have  scarcely  any  machines,  and  are  the 
poorest  in  the  world.  There  was  plenty  of  la- 
bour to  be  performed,  but  the  tools  were  so 
bad,  and  the  want  of  asrricultural  knowledo-e 
so  universal,  that  the  land  was  never  half 
cultivated,  and  therefore  all  classes  were  poorly 
off.  They  had  little  corn  to  exchange  for 
manufactures,  and  in  consequence  the  labourer 
was  badly  clothed,  badly  lodged,  and  had  a 
very  indifferent  share  of  the  scanty  crop  which 
he  raised.  In  the  natural  course  of  things,  a 
g-ood  deal  of  land  was  laid  down  to  crass  ; 
this  was  superseding  labour  to  a  great  extent, 
and  much  clamour  was  raised  about  this  plan, 
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and  probably  a  g'oocl  deal  of  rea)  distress 
was  produced.  But  mark  the  consequence. 
Altlioui^h  the  money  wages  of  labour  were 
lowered,  because  there  were  more  labourers 
in  the  market,  the  real  amount  of  wao;es  was 
higher,  for  better  food  was  created  by  pasturage 
at  a  cheap  rate.  The  labourer  then  got  meat 
who  had  never  tasted  it  before  ;  and  when  the 
use  of  animal  food  became  general,  there  were 
cattle  and  corn  enough  to  be  exchanged  for 
manufactured  goods,  and  the  labourer  got  a 
coat  and  a  pair  of  shoes,  whojiad  formerly  gone 
half  naked.* 

A  very  accurate  French  writer,  M.  Dupin, 
in  a  book  lately  published,  in  which  he  enters 
into  many  comparisons  between  the  condition 
of  the  people  of  England  and  that  of  the  people 
of  France,  says,  that  two-thirds  of  the  French 
people  are  at  this  day  wholly  deprived  of  the 
nourishment  of  animal  food,  and  that  they  live 
wholly  on  chesnuts,  or  maize,  or  potatoes.  He 
accounts  for  this  by  stating  that  in  France 
only  7^  parts  in  100  of  the  soil  are  cultivated 
in  meadows,  while  in  England  one-third  of 
the  whole  country  is  in  meadow,  or  33  parts 
in  100.  He  says,  therefore,  that  the  inhabitants 
of  England  consume  three  times  as  much  meat, 
milk,  butter,  and  cheese,  as  the  iniiabitants  of 
France  ;  and  that  the  people  of  England  are  con- 
sequently three  times  better  furnished  with  good 
food.  This  Frenchman,  who  writes  with  an  ear- 
nest desire  to  better  the  condition  of  his  coun- 
trymen, exhorts  them  to  improve  the  breed  of 
*  See  Appendix,  No.  III.  p.  207. 
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cattle,  and  to  lay  down  more  land  to  grass, 
that  the  people  may  be  better  nourished.  If 
he  thought  that  more  labour,  without  increased 
production,  would  better  the  people,  he  would 
exhort  them  to  break  up  the  7^  parts  in  100  of 
grass  land,  and  go  to  work  in  raising  more 
corn  and  more  potatoes.  He  does  no  such 
thing.  He  knows  that  to  lessen  the  price  by 
increasing'  the  quantity  of  animal  food,  or  of  any 
other  comfort,  is  really  to  better  the  condition 
of  the  people,  by  really  raising  the  wages  of 
labour.* 

But  to  return  to  our  triumphant  machine- 
breakers,  who  utterly  despise  such  considera- 
tions. As  the  year  advanced,  and  the  harvest 
approached,  it  would  be  discovered  that  not 
one-tenth  of  the  land  was  sown  ;  for  although 
the  ploughs  were  gone,  because  the  horses  were 
turned  out  to  starve,  and  there  was  plenty  of 
labour  for  those  who  chose  to  labour  for  its 
own  sake,  or  at  the  price  of  a  horse,  this  amaz- 
ing employment  for  human  hands,  somehow 
or  other,  would  not  quite  answer  the  purpose. 
It  has  been  calculated  that  the  power  of 
horses,  oxen,  &c.  employed  in  husbandry  in 
Great  Britain  is  ten  times  the  amount  of  hu- 
man power.  If  the  human  power  insisted 
upon  doing  all  the  work  with  the  worst  tools, 
the  certainty  is  that  not  even  one-tenth  of  the 
land  could  be  cultivated.  Where,  then,  would 
all  this  madness  end?  In  the  starvation  of 
the  labourers  themselves.  The  people  in  the 
towns  would  probably  use  their  machines, 
*  See  Appendix,  No,  IV.  p.  208. 
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which  are  ships,  and  barges,  and  wagons,  to 
bring-  them  as  much  of  tlie  produce  of  Ibreign 
countries  as  they  could  get  (and  that  would  be 
jiltie)  in  exchange  for  their  manul'actures  ;  and 
the  agricultural  labourers,  who  had  put  them- 
selves out  of  the  sympathy  and  protection  of 
society,  if  they  were  allowed  to  eat  up  all 
they  had  produced  by  such  imperfect  means, 
would  be  in  an  infinitely  more  wretched  state 
than  they  could  possibly  be,  if  the  demand  for 
labour  was  many  times  less  than  it  now  is. 
They  would  be  just  in  the  condition  of  any 
other  barbarous  people,  that  were  ignorant  of 
the  inventions  that  constitute  the  power  of 
civilization.  They  would  eat  up  the  little  corn 
which  they  raised  themselves ;  and  have  nothing 
to  give  in  exchange,  for  clothes,  and  coals,  and 
candles,  and  soap,  and  tea,  and  sugar,  and  all 
the  many  comforts  wliich  those  who  are  even 
the  worst  off  are  not  wholly  deprived  of. 

All  this  may  appear  as  an  extreme  state- 
ment ;  and  certainly  we  believe  that  no  such 
evils  could  happen  :  for  if  the  laws  were  pas- 
sive, which  they  will  not  be,  the  most  ignorant 
of  the  labourers  themselves  would,  if  they  pro- 
ceeded to  carry  their  own  principle  much  far- 
ther than  they  have  done,  see  in  their  very 
excesses  the  real  character  of  the  folly  and 
wickedness  to  which  it  has  led,  and  would 
lead  them.  Why  should  the  labourers  of 
Aylesbury  not  destroy  the  harrows  as  well  as 
the  drills  ?  Why  leave  a  machine  which  sepa- 
rates the  clods  of  the  earth,  and  break  one 
which  puts  seed  into  it  ?  Why  deliberate  about 
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a  horse-churn,  when  they  are  resolved  against 
a  winnowing^  machine  ?  The  truth  is,  these 
poor  men  perceive,  even  in  the  midst  of  their 
excesses,  the  gross  deception  of  the  reasons 
which  induce  them  to  commit  them.  Their 
motive  is  a  natural,  and  if  lawfully  expressed, 
a  proper  impatience,  under  a  condition  which 
has  certainly  many  hardships,  and  those  hard- 
ships in  great  part  produced  by  the  want  of 
profitable  labour.  But  in  imputing  those  hard- 
ships to  machinery,  they  are  at  once  embar- 
rassed when  they  come  to  draw  distinctions 
between  one  sort  of  machine  and  another. 
This  embarrassment  decidedly  shows  that 
there  are  fearful  mistakes  at  the  bottom  of 
their  furious  hostility  to  machinery.  Some  of 
these  mistakes  it  is  the  object  of  this  little 
book  to  clear  up.  We  apply  ourselves  to  the 
task  with  a  confident  hope  of  doing  good,  be- 
cause in  this  very  embarrassment  we  perceive 
the  workings  of  a  conscientious  principle. 
There  is  much  ignorance  to  be  encountered ; 
but  there  is  a  disposition  for  honest  inquiry, 
which  will,  in  time,  produce  the  best  effects. 


CHAPTER  III. 

It  has  been  said  by  persons  whose  opinions 
are  worthy  attention,  that  spade-husbandry  is, 
in  some  cases,  better  than  plough-husbandry ; 
— that  is,  that  the  earth,  under  particular  cir- 
cumstances of  soil  and  situation,  may  be  more 
fitly  prepared  for  the  influences  of  the  atrao- 
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spliere,  by  dig-ging,  than  by  ploughing.  It  is  not 
our  business  to  enter  into  a  consideration  of  this 
question.  The  growth  of  corn  is  a  manufacture, 
in  wliich  man  employs  the  chemical  properties 
of  the  soil  and  of  the  air,  in  conjunction  with  his 
own  labour,  aided  by  certain  tools  or  machines, 
for  the  production  of  a  crop  ;  and  that  power, 
whether  of  chemistry  or  machinery, — whether 
of  the  salt,  or  the  chalk,  or  the  dung  which  he 
puts  upon  the  earth,  or  the  spade  or  the  plough 
which  he  puts  into  it, — that  power  which  does 
the  work  easiest  is  necessarily  the  best,  because 
it  dimmishes  the  cost  of  jnoduction.  If  the 
plough  does  not  do  the  work  so  well  as  the 
spade,  it  is  a  less  perfect  machine  ;  but  the  less 
perfect  machine  may  be  preferred  to  the  more 
perfect,  because,  taking  other  conditions  into 
consideration,  it  is  a  cheaper  machine.  If  the 
spade,  applied  in  a  peculiar  manner  by  the 
strength  and  judgment  of  the  man  using  it, 
more  completely  turns  up  the  soil,  breaks  the 
clods,  and  removes  the  weeds,  than  the  plough, 
which  receives  one  uniform  direction  from  man 
with  the  assistance  of  other  animal  power, 
then  the  spade  is  a  more  perfect  machine  in  its 
combination  with  human  labour,  than  the 
plough  is,  worked  with  a  lesser  degree  of  the 
same  combination.  But  still  it  may  be  a  ma- 
chine which  cannot  be  used  with  advantage 
to  the  producer,  and  is  therefore  not  desirable 
for  the  consumer.  All  such  questions  must 
be  determined  by  the  cost  of  production  ; 
and  that  cost  in  agriculture  is  made  up  of 
the  rent  of  land,  the  profit  of  capital,  and  the 

B  2 


28  THE  RESULTS  OF  MACHINERY. 

wag"es  of  labour — or  the  portions  of  the  pro- 
duce belonging  to  the  landlord,  the  farmer, 
and  the  labourer.  Where  rent  is  high,  as  in 
the  immediate  neighbourhood  of  lar^e  towns, 
it  is  important  to  have  the  labour  performed 
as  carefully  as  possible.  It  is  then  economy 
to  turn  the  soil  to  the  greatest  account,  and 
the  land  is  cultivated  as  a  garden.  Where 
rent  is  low,  it  is  important  to  have  the  labour 
performed  with  less  care,  because  one  acre  cul- 
tivated by  hand  may  cost  more  than  two  culti- 
vated by  the  plough.  It  is  then  economy  to 
save  in  the  labour,  and  the  land  is  cultivated 
as  a  field.  In  one  case,  the  machine  called  a 
spade  is  used  ;  in  the  other,  the  machine  called 
a  plough  is  employed.  The  use  of  the  one  or 
the  other  belongs  to  practical  agriculture,  and 
is  a  question  only  of  relative  cost. 

And  this  brings  us  to  the  great  principle  of 
all  machinery.  A  tool  of  the  simplest  construc- 
tion is  a  machine;  a  machine  of  the  most  curi- 
ous construction  is  only  a  complicated  tool. 
There  are  many  cases  in  the  arts,  and  there 
maybe  cases  in  agriculture,  in  which  the  human 
arm  and  hand,  with  or  without  a  tool,  may  do 
work  that  no  machine  can  so  well  perform. 
There  are  processes  in  polishing,  and  there  is  a 
process  in  copper-plate  printing,  in  which  no 
substance  has  been  found  to  stand  in  the  place 
of  the  human  hand.  And  if,  therefore,  the  man 
with  a  spade  alone  does  a  certain  agricultural 
work  more  completely  than  a  man  guiding  a 
plough,  and  a  team  of  horses  dragging  it,  (which 
we  do  not  affirm  or  deny,)  the  only  reason  for 
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this  is,  that  the  man  with  the  spade  is  a  better 
machine  than  the  man  with  the  plough  and 
the  horses.  The  most  stupid  man  that  ever 
existed  is,  beyond  all  comparison,  a  machine 
more  cunningly  made  by  the  hands  of  his 
Creator,  more  perfect  in  all  his  several  parts, 
and  with  all  his  parts  more  exquisitely  adapted 
to  the  regulated  movement  of  the  whole  body, 
Jess  liable  to  accidents,  and  less  injured  by 
wear  and  tear,  than  the  most  beautiful  machine 
that  ever  was,  or  ever  will  be,  invented.  There 
is  no  possibility  of  supplying  in  many  cases  a 
substitute  for  the  simplest  movements  of  man's 
body,  by  the  most  comjilicated  movements  of 
the  most  ingenious  machinery.  And  why  so  ? 
Because  the  natural  machinery  by  which  a 
man  even  lifts  his  hand  to  his  head  is  at  once 
so  complex  and  so  simple,  so  apparently  easy 
and  yet  so  entirely  dependent  upon  the  right 
adjustment  of  a  great  many  contrary  forces, 
that  no  automaton,  or  machine  imitating  the 
actions  of  man,  could  ever  be  made  to  etlect 
this  seemingly  simple  motion,  without  show- 
ing that  the  contrivance  was  imperfect, — that 
it  was  a  mere  imitation,  and  a  very  clumsy 
one.  What  an  easy  thing  it  appears  to  be  for 
a  farming-man  to  thrash  his  corn  with  a  flail ; 
and  yet  what  an  expensive  arrangement  of 
wheels  is  necessary  to  produce  the  same  eflects 
with  a  thrashing  machine.  The  truth  is,  that 
the  man's  arm  and  the  flail  form  a  much  more 
curious  machine,  than  the  other  machine  of 
wheels,  which  does  the  same  work  ;  and  the 
real  question  as  regards  tlie  value  of  the  two 
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machines  is,  which  machine   in  the  greater 
degree  lessens  the  cost  of  production? 

We  state  this  principle  broadly,  in  our  ex- 
amination into  the  value  of  machinery  in 
diminishing  the  cost  of  producing  human 
food.  A  machine  is  not  perfect,  because  it 
is  made  of  wheels  or  cylinders,  employs  the 
power  of  the  screw  or  the  lever,  is  driven  by 
wind  or  water  or  steam,  but  because  it  best 
assists  the  labour  of  man,  by  calling  into  action 
some  power  which  he  does  not  possess  in  him- 
self. If  we  could  imagine  a  man  entirely  dis- 
possessed of  this  power,  we  should  see  the 
feeblest  of  animal  beings.  He  has  no  tools 
which  are  a  part  of  himself,  to  build  houses 
like  the  beaver,  or  cells  like  the  bee.  He  has 
not  even  learnt  from  nature  to  build,  instinc- 
tively, by  certain  and  unchangeable  rules.  His 
power  is  in  his  mind  ;  and  that  mind  teaches 
him  to  subject  all  the  physical  world  to  his 
dominion,  by  availing  himself  of  the  forces 
which  nature  has  spread  around  him.  To  act 
upon  material  objects  he  arms  his  weakness 
with  tools  and  with  machines.  As  we  have  be- 
fore said,  tools  and  machines  are  in  principle 
the  same.  When  we  strike  a  nail  upon  the 
head  with  a  hammer,  we  avail  ourselves  of  a 
power  which  we  find  in  nature — the  effect 
produced  by  the  concussion  of  two  bodies  ; 
when  we  employ  a  water-wheel  to  beat  out  a 
lump  of  iron  with  a  much  larger  hammer,  we 
still  avail  ourselves  of  the  same  power.  There 
is  no  difference  in  the  nature  of  the  instruments, 
although  we  call  the  one  a  tool,  and  the  other 
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a  machine.  Neither  the  tool  nor  the  machine 
have  any  force  of  themselves.  In  one  case  the 
force  is  in  the  arm,  in  the  other  in  the  weight 
of  water  which  turns  the  wheel. 

The  chief  distinction  between  man  in  a 
rude,  and  man  in  a  civilized  state  of  society  is, 
that  the  one  wastes  his  force,  whether  natural 
or  acquired, — the  other  economizes,  that  is, 
saves  it.  The  man  in  a  rude  state  has  very 
rude  instruments ;  he  therefore  wastes  his 
force:  the  man  in  a  civilized  state  has  very 
perfect  ones ;  he  therefore  economizes  it. 
Would  you  not  laugh  at  the  gardener  who 
went  to  hoe  his  potatoes  with  a  stick,  having 
a  short  crook  at  the  end  ?  It  would  be  a  tool, 
you  would  say,  fit  only  for  children  to  use. 
Yet  such  a  tool  was  doubtless  employed  by 
some  very  ancient  nations  ;  for  there  is  an  old 
medal  of  Syracuse  which  represents  this  very 
tool.  The  common  hoe  of  the  English  gar- 
dener is  a  much  more  perfect  tool,  because  it 
saves  labour.  Could  you  have  any  doubt  of 
the  madness  of  the  man  who  would  propose 
that  all  iron  hoes  should  be  abolished,  to 
furnish  more  extensive  employ  to  labourers 
who  should  be  provided  only  with  a  crooked 
stick  cut  out  of  a  hedge?  The  truth  is,  if  you, 
the  working-men  of  England,  had  no  better 
tools  than  crooked  sticks,  you  would  be  in  a 
state  of  actual  starvation.  One  of  the  chiefs 
of  the  people  of  New  Zealand,  who,  from  their 
intercourse  with  Englishmen  had  learnt  the 
value  of  tools,  told  Mr.  Marsden,  a  missionary. 


33  THE  RESULTS  OF  MACHINERY. 

that  his  wooden  spades  were  all  broken,  and 
he  had  not  an  axe  to  make  any  more ; — his 
canoes  were  all  broken,  and  he  had  not  a  nail 
or  a  ecimlet  to  mend  them  with  ; — his  potatoe 
gromids  were  uncultivated,  and  he  had  not  a 
hoe  to  break  them  up  with ; — and  that  for 
want  of  cultivation  he  and  his  people  would 
have  nothing  to  eat.  This  shows  you  the  state 
of  a  people  without  tools. 

But  you  would  perhaps  take  a  distinction, 
which  we  have   endeavoured   to  shew  you  is  a 
worthless  one,  between   tools   and  machines. 
There   are    many  who    object   to    machinery, 
because,  having;  grown  up  surrounded  with  the 
benefits  it  has  conferred  upon  them,  without 
understanding   the    source  of  these  benefits, 
they  are   something  like  the  child  who   sees 
nothing  but  evil   in   a  rainy  day.     We  have 
mentioned  the  people   of  New  Zealand,  who 
live  exactly  on  the  other  side  of  the  globe,  and 
who,  therefore,   very  rarely  ccme  to   us;    but 
when  they  do   come  they  are  acute  enough  to 
perceive  the  advantages  which  machinery  has 
conferred  upon  us,  and  the   great  distance  in 
point  of  comfort  between  their  state  and  ours, 
principally  for  the   reason  that  they  have  no 
machinery,  while  we  have  a  great  deal     One 
of  these   poor  men  burst  into  tears  when  he 
saw  a  rope-walk  ;   because  he  perceived  the  im- 
mense superiority  which  the  process  of  spin- 
ning ropes  gave  us  over  his  own  countrymen. 
Another  of  these  people,  and  he  was  a  very 
shrewd  and  intelligent  person,  carried  back  to 
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his  country  a  small  hand-mill  for  {rrindinn^ 
corn,  which  he  prized  as  tlie  j^reatest  of  all 
earthly  possessions. 

And  well  miiz;lit  lie  prize  it!  lie  had  no 
machine  for  convertinn-  corn  into  meal,  but  two 
stones,  such  as  were  used  in  the  remote  parts 
of  the  highlands  of  Scotland,  some  years  ag-o. 
And  to  heat  the  p^rain  into  meal  hy  these  two 
stones  (a  machine,  remember,  however  imper- 
fect) would  occupy  the  labour  of  one-fourth 
of  his  family,  to  procure  subsistence  for  the 
other  three-fourths.  The  ancient  Greeks, 
three  thousand  years  acco,  had  improved  upon 
the  machinery  of  the  hand-stones,  for  they 
had  hand-mills.  But  Homer,  the  old  Greek 
poet,  describes  the  unhap[)y  condition  of  the 
slave  who  was  always  employed  in  using-  this 
mill.  The  g-roans  of  the  slave  were  unheeded 
by  those  who  consumed  the  produce  of  his 
labour  ;  and  such  was  the  n-ecessity  for  meal, 
that  the  women  were  compelled  to  turn  these 
mills  when  there  were  not  slaves  enough  taken 
in  war  to  perform  this  irksome  office.  There 
was  plenty  of  labour  then  to  be  performed, 
even  with  the  machinery  of  the  hand-mill ; 
but  the  slaves  and  the  women  did  not  consider 
that  labour  was  a  f^ood  in  itself,  and  therefore 
they  bitterly  groaned  under  it.  By  and  bye, 
the  understanding'  of  men  found  out  that  water 
and  wind  would  do  the  same  work  that  the 
slaves  and  the  women  had  done  ;  and  that  a 
large  quantity  of  labour  was  at  liberty  to  be 
employed  lor  other  purposes.  You  perhaps 
think  that  society  was  in  a  worse  state  in  con- 
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sequence.  We  will  tell  you  exactly  in  what 
respects  society  gains,  and  what  you  g;ain  as 
part  of  society,  by  the  abolition  of  hand-mills, 
and  the  use  of  wind-mills  and  water-mills  for 
grinding"  corn. 

Labour  is  worth  nothing  without  results. 
Its  value  is  only  to  be  measured  by  what  it 
produces.     If  in  a  country  where  hand-mills 
could  be  had,  the  people  were  to  go  on  beat- 
ing  grain   between    two    stones,    you   would 
pronounce   them    fools,    because   they   could 
obtain  an  equal  quantity  of  meal  with  a  much 
less  expenditure  of  labour.     You  have  perhaps 
a  general  prejudice  against  that  sort  of  machi- 
nery which  does  its  work  with  very  little  human 
assistance ;  it  is  not  quite  so  certain,  therefore, 
that  you  would  agree  that  a  people  would  be 
equal  fools  to  use  the  hand-mill  when  they 
could  employ  the  wind-mill  or  the  water-mill. 
But  we  believe  you  would  think,  that  if  flour 
could  drop  from  heaven,  or  be  had  like  water  by 
whoever  chose  to  seek  it,  it  would  be  the  height 
of  folly  to  have  stones,  or  hand-mills,  or  water- 
mills,  or  wind-mills,  or  any  machine  whatever 
for  manufacturing  flour.     Do  you  ever  think 
of  manvfacturing  water?   The  cost  of  water 
is  only  the  cost  of  the  labour  which  brings  it  to 
the  place  in  which  it   is  consumed.     Yet  this 
admission  overturns  all  your  objections  against 
machinerv.      You  admit  that  it  is  desirable  to 
obtain  a  thing  with  no  labour  at  all ;  can  you 
therefore  doubt  that  it  is  desirable  to  obtain  it 
with   the   least  possible    labour?      The    only 
difference  between  no  labour  and  a  little  labour. 
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is  the  difference  of  tlie  cost  of  production. 
And  the  only  difference  between  little  labour 
and  much  labour  is  precisely  the  same.  In 
procuring;  any  thing  that  administers  to  his 
necessities,  man  makes  an  exchange  of  his 
labour  for  the  thin"'  produced,  and  the  less  he 
irives  of  his  labour  the  better  of  course  is  his 
barn;ain. 

To  return  to  the  hand-mill  and  the  water- 
mill.  An  ordinary  water-mill  for  n-rindinq; 
corn  will  grind  about  thirty-six  sacks  a  day. 
To  do  the  same  work  with  a  hand-mill  would 
require  150  men.  At  two  shillings  a  day  the 
waffes  of  these  men  would  amount  to  15^. 
which,  reckoning  six  working  days,  is  90/.  a 
week,  or  4680/.  a  year.  The  rent  and  taxes 
of  a  mill  would  be  about  150/.  a  year,  or  ten 
shillings  a  working  day.  The  cost  of  machinery 
would  be  certainly  more  for  the  hand-mills  than 
the  water-mill,  therefore  we  will  not  take  the 
cost  of  machinery  into  the  calculation.  To 
produce,  therefore,  thirty-six  sacks  of  flour  by 
hand  we  should  pay  15/.  ;  by  the  water-mill  we 
should  payten  shillings:  that  is,  we  should  pay 
thirty  times  as  much  by  the  one  process  as  by 
the  other.  The  actual  saving  is  something 
about  one  half  of  the  price  of  the  fiour  in  the 
market ;  that  is,  the  consumer,  if  the  corn  were 
ground  by  hand,  would  pay  double  what  he 
pays  now  that  it  is  ground  at  a  mill.  He 
pays  lOd.  for  his  quartern  loaf  now  ;  he  would 
pay  20d.  then. 

But  if  the  system  of  grinding  corn  by  hand 
were  a  very  recent  system  of  society,  and  the 
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introduction  of  so  great  a  benefit  as  the  water- 
mill  had  all  at  once  displaced  the  hand-grinders, 
as  the  spinning-  machinery  displaced  the  spin- 
ning-wheel, what  must  become,  you  say,  of  the 
one  hundred  and  fifty  men  who  earned  the  \bl. 
a-day,  of  which  sum  the  consumer  has  now  got 
14Z.  lOs.  in  his  pocket?  They  must  go  to 
other  work.  And  what  is  to  set  them  to  that 
work  ?  The  same  14^.  IO5.  ;  which,  being 
saved  in  the  price  of  flour,  gives  the  poor  man, 
as  well  as  the  rich  man,  more  animal  food  and 
fuel ;  a  greater  quantity  of  clothes,  and  of  a 
better  quality;  better  furniture,  and  more  of 
it;  domestic  utensils;  and  books.  To  produce 
these  thinffs  there  must  be  more  labourers 
employed  than  before.  The  quantity  of  labour 
is,  therefore,  not  diminished,  while  its  produc- 
tiveness is  much  increased.  It  is  as  if  every 
man  among  us  had  become  suddenly  much 
stronsrer  and  more  industrious.  The  machines 
labour  for  us,  and  are  yet  satisfied  without 
either  food  or  clothing.  They  increase  all  our 
comtlorts  and  they  consume  none  themselves. 
The  hand-mills  are  not  grinding,  it  is  true :  but 
the  ships  are  sailing  that  bring  us  foreign  pro- 
duce; the  looms  are  moving  that  give  us  more 
clothes ;  the  potter,  and  glass-maker,  and  joiner, 
are  each  employed  to  add  to  our  household 
goods;  we  are  each  of  us  elevated  in  the  scale 
of  society :  and  all  these  things  happen  because 
machinery  has  diminished  the  cost  of  produc- 
tion. ! 
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CHAPTER  IV. 

All  labourers  in  aijricLilturc  know  full  well  the 
value  of  a  tool ;  but  souie  hate  nuichinerv.  This 
is  inconsistent.  Unless  the  labourer  made  a 
plough  (if  he  will  consent  even  to  a  plough) 
out  of  two  pieces  of  stick,  and  carried  it 
upon  his  shoulder  to  the  field,  as  the  toil-worn 
and  poor  people  of  India  do,  he  must  have 
some  iron  about  it.  He  cannot  get  iron  without 
machinery.  He  hates  macliinery,  and  there- 
fore he  will  have  nothing  to  do  with  a  plough! 
Will  he  have  his  hoe,  then  ?  He  is  not  qui4,e 
sure.  Will  he  give  up  his  knife?  No;  he 
must  keep  his  knife.  He  has  g'ot  every  thing- 
to  do  for  himself,  and  his  knife  is  his  tool  of 
all-work. 

Well,  how  docs  he  get  this  same  knife  ? 
People  that  have  no  machinery  sharpen  a  stone, 
or  bit  of  shell,  or  bone,  and  cut  or  saw  with  it 
in  the  best  way  they  can  ;  and  after  they  have 
become  very  clever,  they  fasten  it  to  a  wooden 
handle  with  a  cord  of  bark.  An  Englishman 
examines  two  or  three  dozens  of  knives, 
selects  which  he  thinks  the  best,  and  pays 
a  shilling-  for  it,  the  seller  thanking-  him  lor 
his  custom.  The  man  who  has  nothing  but 
the  bone  or  the  shell  would  gladly  toil  a  month, 
for  that  which  does  not  cost  an  English  la- 
bourer half  a  day's  wages. 

And  how  does  the  Englishman  obtain  his  knife 
upon  such  easy  terms  ?     From  the  very  same 
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cause  that  he  obtains  all  his  other  accommoda- 
tions cheaper,  in  comparison  with  the  ordinary 
wages  of  labour,  than  the  inhabitant  of  any 
other  country, — that  is,  from  the  use  of  machi- 
nery, either  in  the  making-  of  the  thing  itself, 
or  in  procuring  that  without  which  it  could  not 
be  made.  We  must  always  remember  that  if 
we  could  not  get  the  materials  without  machi- 
nery, it  would  be  as  impossible  for  us  to  get 
what  is  made  of  those  materials  as  if  a  ma- 
chine delivered  it  to  us  ready  for  use. 

Keeping  this  in  mind,  let  us  see  how  a 
knife  could  be  obtained  by  a  man  who  had 
nothing  to  depend  upon  but  his  hands. 

Ready-made,  without  the  labour  of  some 
other  man,  a  knife  does  not  exist;  but  the  iron, 
of  which  the  knife  is  made,  is  to  be  had.  Very 
little  iron  has  ever  been  found  in  a  native  state, 
or  fit  for  the  blacksmith.  The  little  that  has 
been  found  in  that  state  has  been  found  only 
very  lately ;  and  if  human  art  had  not  been 
able  to  procure  any  in  addition  to  that,  gold 
would  have  been  cheap  as  compared  with 
iron. 

Iron  is,  no  doubt,  very  abundant  in  nature; 
but  it  is  always  mixed  with  some  other  sub- 
stance that  not  only  renders  it  unfit  for  use,  but 
hides  its  qualities.  It  is  found  in  the  state  of 
what  is  called  iron  stone,  or  iron  ore^^*  Some- 
times it  is  mixed  with  clay,  at  other  times 
with  lime  or  with  the  earth  of  flint;  and  there 
are  also  cases  in  which  it  is  mixed  with  sul- 
phur. In  short,  in  the  state  in  which  iron  is 
frequently  met  with,  it  is  a  much  more  likely 
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substance  to  be  chosen  for  pavinp;  a  road,  or 
buildinp:  a  wall,  than  lor  niakinn;  a  knife. 

But  supj)ose  tliat  the  man  knows  the  j)arti- 
cular  ore  or  stone  that  contains  the  iron,  how 
is  he  to  get  it  out?  Mere  force  will  not  do  ; 
for  the  iron  and  the  clav,  or  other  substance, 
are  so  nicely  mixed,  that  though  the  ore  were 
ground  to  the  finest  powder,  the  grinder  is  no 
nearer  the  iron  than  when  he  had  a  lump  of  a 
ton  weight. 

A  man  who  has  a  block  of  wood  has  a 
wooden  bowl  in  the  heart  of  it;  and  he 
can  get  it  out  too  by  labour.  The  knife  will 
do  it  for  him  in  time ;  and  if  he  take  it  to 
the  turner,  the  turner,  with  his  machinery,  his 
lathe,  and  his  gouge,  will  work  it  out  for  him 
in  half  an  hour.  The  man  who  has  a  lump 
of  iron  ore  has  just  as  certainly  a  knife  in 
the  heart  of  it;  but  no  mere  labour  can  work 
it  out.  Shape  it  as  you  may,  it  is  not  a  knife, 
or  steel,  or  even  iron, —  it  is  iron  ore ;  and  dress 
it  as  you  will,  it  would  not  cut  better  than  a 
"brick-bat, — certainly  not  so  well  as  the  shell 
or  bone  of  the  savage. 

There  must  be  knowledge  before  any  thing" 
can  be  done  in  this  case.  We  must  know 
what  is  mixed  w  ith  the  iron,  and  how  to  sepa- 
rate it.  We  cannot  do  it  by  mere  labour,  as  we 
can  chip  away  the  wood  and  get  out  the  bowl ; 
and  therefore  we  have  recourse  to  fire. 

In  the  ordinary  mode  of  using-  it,  fire 
would  make  matters  worse.  If  we  put  the 
material  into  the  fire  as  a  stone,  we  should 
probably  receive  it  back  as  slag'  or  dross.     We 
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must,  therefore,  prepare  our  fuel.  Our  fire 
must  be  hot,  very  hot ;  but  if  our  fuel  be 
wood  we  must  burn  it  into  charcoal,  or  if  it  be 
coal  into  coke. 

The  charcoal,  or  coke,  answers  for  one  pur- 
pose ;  but  we  have  still  the  clay  or  other  earth 
mixed  with  our  iron,  and  how  are  we  to  g;et 
rid  of  that?  Pure  clay,  or  pure  lime,  or  pure 
earth  of  flint,  remains  stubborn  in  our  hottest 
fires;  but  when  they  are  mixed  in  a  proper 
proportion,  the  one  melts  the  other. 

So  charcoal  or  coke,  and  iron  stone  or 
iron  ore,  and  limestone,  are  put  into  a  fur- 
nace ;  the  charcoal,  or  coke,  is  lighted  at  the 
bottom,  and  wind  is  blown  into  the  furnace, 
at  the  bottom  also.  If  that  wind  is  not  sent 
in  by  machinery,  and  very  powerful  macliinery 
too,  the  effect  will  be  little,  and  the  work  of  the 
man  great;   but  still  it  can  be  done. 

In  this  furnace  the  lime  and  clay,  or  earth 
of  flint,  unite,  and  form  a  sort  of  glass,  which 
floats  upon  the  surface.  At  the  same  time  the 
carbon,  or  pure  charcoal,  of  the  fuel,  with  the 
assistance  of  the  limestone  mixes  with  the 
stone,  or  ore,  and  melts  the  iron,  which,  being 
heavier  than  the  other  matters,  runs  down  to 
the  bottom  of  the  furnace,  and  remains  there 
till  the  workman  leis  it  out  by  a  hole  made  at 
the  bottom  of  the  furnace  for  that  purpose, 
and  plugged  with  sand.  When  the  workman 
knows  there  is  enough  melted,  or  when  the 
appointed  time  arrives,  he  displaces  the  plug 
of  sand  with  an  iron  rod,  and  the  melted  iron 
runs  out  like  water,  and  is  conveyed  into  iiir- 
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rows  made  in  sand,  where  it  cools,  and  the 
pieces  formed  in  the  ])rincipal  furrows  are 
called  "  sows,''  and  those  in  the  furrows 
branching  from  them,  "  pigs."  A  single  fur- 
nace will,  in  this  way,  make  seventy-five  tons 
of  iron  in  a  week;  or  as  much  iron  in  the  year 
as  will  make  the  blades  of  about  one  hun- 
dred and  forty  millions  of  knives,  at  an  ounce 
to  each  blade. 

But  great  as  is  the  advantage  of  this  first 
step  of  the  iron-making,  the  iron  is  not  yet  fit 
for  a  knife.  It  is  cast-iron.  It  cannot  be 
worked  by  the  hammer,  or  sharpened  to  a 
cuttiufT  edce  ;  and  so  it  must  be  made  into 
malleable  iron, — into  a  kind  of  iron  which,  in- 
stead of  melting  in  the  fire,  will  soften,  and 
admit  of  being  hammered  into  shape,  or  united 
by  the  process  of  welding. 

The  methods  by  which  this  is  accomplished 
vary  ;  but  they  in  general  consist  in  keeping 
the  iron  melted  in  a  furnace,  and  stirring  it 
with  an  iron  rake,  till  the  blast  of  air  in  the 
furnace  burns  the  greater  part  of  the  carbon 
out  of  it.  By  this  means  it  becomes  lough  ; 
and,  without  cooling,  is  taken  from  the  furnace 
and  repeatedly  beaten  by  large  hammers,  or 
squeezed  through  large  rollers,  until  it  be- 
comes the  bar-iron  of  which  so  much  use  is 
made  in  every  art  of  life. 

Bringing  it  into  this  state  requires  great 
force;  and  the  unaided  strength  of  all  the  men 
in  Britain  could  not  make  all  the  iron  which 
is  at  present  made,  though  they  did  nothing 
else.      Machinery    is    therefore    resorted  to ; 
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and  water-wheels,  steam -engines,  and  all 
sorts  of  powers  are  set  to  work  in  moving 
hammers,  turning-  rollers,  and  drawing  rods 
and  wires  through  holes,  till  every  work- 
man can  have  the  particular  form  which  he 
wants.  If  it  were  not  for  the  machinery  that 
is  employed  in  the  manufacture,  no  man  could 
obtain  a  spade  for  less  than  the  price  of  a  year's 
labour;  the  yokes  of  a  horse  would  cost  more 
than  the  horse  himself;  and  the  farmer  would 
have  to  return  to  wooden  plough-shares,  and 
hoes  made  of  sticks  with  crooked  ends.  There 
would  be  labour  enough  then,  as  we  have 
already  shown  : — but  the  people  could  not 
live  upon  the  labour  only  ;  they  must  have 
profitable  labour. 

After  all  this,  the  iron  is  not  yet  fit  for  a 
knife,  at  least  for  such  a  knife  as  an  English- 
man may  buy  for  a  shilling.  Many  nations 
would,  however,  be  thankful  for  a  little  bit  of 
it,  and  nations  too  in  whose  countries  there  is 
no  want  of  iron  ore.  But  they  have  no  know- 
ledge of  the  method  of  making  iron,  and  have 
no  furnaces  or  machinery.  When  our  ships 
sail  among  the  people  of  the  eastern  islands, 
those  people  do  not  ask  for  gold.  "Iron, 
iron  I"  is  the  call ;  and  he  who  can  exchange 
his  best  commodity  for  a  rusty  nail  or  a  bit  of 
iron  hoop  is  a  fortunate  individual. 

We  are  not  satisfied  with  that  in  the  best 
form,  which  is  a  treasure  to  those  people  in 
the  worst.  We  must  have  a  knife,  not  of  iron, 
but  of  steel, — a  substance  that  will  bear  a  keen 
edge  without  either  breaking  or  bending.     In 
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order  to  get  that,  we  must  again  chang-e  the 
nature  of  our  materiah 

How  is  that  to  be  done  ?  The  oftener  that 
iron  is  heated  and  hammered,  it  becomes  the 
softer  and  more  ductile  ;  and  as  the  heating; 
and  hammering-  forced  the  carbon  out  of  it, 
if  we  give  it  tlie  carbon  back  again,  we  shall 
harden  it ;  but  it  happens  that  we  also  give  it 
other  properties,  by  restoring  its  carbon,  when 
the  iron  has  once  been  in  a  ductile  state. 

For  this  purpose,  bars  or  pieces  of  iron  are 
buried  in  powdered  charcoal,  covered  up  in  a 
vessel,  and  kept  at  a  red  heat  for  a  greater 
or  less  number  of  hours,  according  to  the  ob- 
ject desired.  There  are  niceties  in  the  pro- 
cess, which  it  is  not  necessary  to  explain, 
that  produce  the  peculiar  quality  of  steel, 
as  distinguished  from  cast-iron.  If  the  ope- 
ration of  heating  the  iron  in  charcoal  is  con- 
tinued too  long,  or  the  heat  is  too  great,  the 
iron  becomes  cast  steel,  and  cannot  be  welded  ; 
but  if  it  is  not  melted  in  the  operation,  it  can 
be  worked  with  the  hammer  in  the  same  man- 
ner as  iron. 

In  each  case,  however,  it  has  acquired  the 
property  upon  which  the  keenness  of  the  knife 
depends  ;  and  the  chief  difference  between  the 
cast  steel  and  the  steel  that  can  bear  to  be 
hammered  is,  that  cast  steel  takes  a  keener 
edge,  but  is  more  easily  broken. 

The  property  wliich  it  has  acquired  is  tliat 
of  bearing  to  be  tempered.  If  it  be  made 
very  hot,  and  plunged  into  cold  water,  and 
kept  there  till  it  is  quite  cooled,  it  is  so   liard 
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that  it  will  cut  iron,  but  it  is  brittle.  In  this 
state,  the  workman  brightens  the  surface,  and 
lays  the  steel  upon  a  piece  of  hot  iron,  and 
holds  it  to  the  fire  till  it  becomes  of  a  colour 
which  he  knows  from  experience  is  a  test  of 
the  proper  state  of  the  process.  Then  he 
plunges  it  again  into  water,  and  it  has  the 
degree  of  hardness  that  he  wants. 

The  grinding  a  knife,  and  the  polishing  it, 
even  when  it  has  acquired  the  requisite  pro- 
perties of  steel,  if  they  were  not  done  by  ma- 
chinery, would  cost  more  than  the  whole  price 
of  a  knife  upon  which  machinery  is  used.  A 
travelling*  knife-grinder,  with  his  treadle  and 
wheels,  has  a  machine,  but  not  a  very  perfect 
one.  The  Sheffield  knife-maker  grinds  the 
knife  at  first  upon  wheels  of  immense  size, 
turned  by  water  or  steam,  and  moving  so 
quickly,  that  they  appear  to  stand  still — the 
eye  cannot  follow  the  motion.  With  these  aids 
the  original  grinding  and  polishing  cost 
scarcely  any  thing  ;  while  the  travelling  knife- 
grinder  charges  two-pence  for  the  labour  of 
himself  and  his  wheel,  in  just  sharpening  it. 

As  iron  is  with  us  almost  as  plentiful  as 
stone,  we  do  not  think  much  about  it.  But 
there  is  a  great  deal  to  be  done,  much  thinking 
and  inventing,  before  so  simple  a  thing  as  a  shil- 
ling knife  could  be  procured  :  and  without  the 
thinking  and  the  inventing  all  the  strength  of 
all  the  men  that  ever  lived  never  could  procure 
it ;  and  without  the  machinery  to  lighten  the 
labour,  no  ingenuity  could  furnish  it  at  a  thou- 
sand times  the  expence. 
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And  why  then  can  an  ordinary  workman  pro- 
cure it  for  the  price  of  a  few  hours' labour  ? 
The  causes  are  easily  seen.  Every  part  of  the 
labour  that  can  be  done  by  machinery  is  so 
done.  One  turn  of  a  wheel,  one  stroke  of  a 
steani-eni!;ine,  one  pinch  of  a  pair  of  rollers,  or 
one  blow  of  a  die,  will  do  more  in  a  second  than 
a  man  could  do  in  a  month.  Another  advantaj^e 
in  the  manufacture  is  that  the  labour  is  divided. 
Each  man  has  but  one  thiui^  to  do,  and  in 
course  of  time  he  comes  to  do  twenty  times 
as  much  as  if  he  were  constantly  shiftinjr  from 
one  thino;  to  another.  The  value  of  the  work  that 
(I  man  does  is  not  to  be  measured  in  all  cases  by 
the  time  and  trouble  that  it  costs  him  individually, 
but  by  the  market  value  of  what  he  produces  ; 
which  value  is  determined,  as  far  as  labour  is 
concerned,  by  the  price  paid  fordoing  it  in  the 
best  and  most  expeditious  mode. "'  He  that  fellc 
a  saplinp;  by  one  stroke  of  his  axe,  does  just  as 
much  work  as  he  that  should  take  a  week  to 
rip  it  asunder  with  his  nails,  or  p^naw  it  with 
his  teeth,  according  to  Joseph  Foster's  ex- 
pression. 

And  does  not  all  this  machinery,  you  sf  ill  say, 
deprive  many  workmen  of  employment  ?  No. 
By  these  means  the  iron  trade  gives  bread  to  hun- 
dreds, where  otherwise  it  would  not  have  given 
bread  to  one.  There  are  more  hands  employed 
at  the  iron-works  than  there  would  have  been 
if  there  had  been  no  machinery;  because  with- 
out machinery  men  could  not  produce  iron 
cheap  enough  to  be  generally  used. 

Then  the  number  of  founders  and  smiths  ! 

c  3 
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The'  pans  and  kettles,  the  pipes,  the  grates, 
the  thousands  of  iron  thing-s  that  we  see, 
all  employ  somebody ;  and  every  body  is 
benefited  by  the  use  of  them.  We  make 
bridges  of  iron,  roads  of  iron,  wag'ons  of  iron, 
boats  of  iron,  steam-engines  of  iron  ;  and,  in 
fact,  so  many  things  of  iron,  that  if  we  were 
deprived  of  it,  our  country  would  not  be  worth 
inhabiting.  As  many  iron  pipes  have  been 
laid  down  for  supplying  water  and  light  to  (he 
inhabitants  of  London  alone,  within  the  last 
twenty  years,  as,  without  machinery,  would 
have  kept  all  the  world  busy  for  a  century, 
or  rather,  could  not  have  been  procured  at  all* 
You  will  have  more  facts  on  this  branch  of  the 
subject,  in  a  succeeding  chapter. 

Then  there  are  the  tools  of  every  trade.  All 
the  working  parts  of  them  are  made  of  iron, 
and  very  many  of  them  are  made  of  iron  alto- 
jrether.  How  would  the  hedger  proceed  without 
his  bill,  or  the  ditcher  without  his  mattock? 
The  first  could  not  do  with  vt^ood  at  all,  and 
the  last  would  make  but  sorry  work.  Then 
come  the  spade,  the  hoe,  the  scythe,  and  the 
sickle.  How  could  they  be  had  without  iron? 
or  what  would  be  the  condition  of  the  labourer, 
if  iron  and  iron  tools  were  sold  at  the  price  of 
making  them  without  machinery  ?  His  tools  now 
cost  him  only  the  produce  of  a  few  days  of  his 
own  labour  ; — in  many  cases  they  are  supplied 
to  him.  If  they  were  made  by  hand,  they  would 
cost  him  the  labour  of  many  weeks  to  purchase 
them,  if  they  could  be  purchased  at  all.  His 
tools  are,  however,  a  first  necessary  of  life  to 
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the  labourer  ; — he  cannot  earn  his  bread  with- 
out them.  If  he  bong-ht  the  tools  at  the  dear 
rate,  he  would  probably  spend  half  liis  earnino^s 
in  buying'  them ;  and  then  he  must  be  paid 
double. 

But  instead  of  there  being-  any  thing  to  pay 
double  wages  to  the  labourer,  every  body  would 
be  in  the  same  necessity  as  himself;  and  the 
necessity  would  be  that  he  and  they  would  either 
pay  double  for  all  that  was  bought,  or  work 
for  half  ))rice.  The  axe,  the  saw,  the  plane, 
the  o-iinblet,  and  the  nails,  would  consume  all 
the  earnings  of  the  carpenter  ;  the  needles,  the 
shears,  and  the  goose,  would  be  a  burden  to 
the  tailor;  the  farmer  would  be  obliged  to 
pay  in  the  additional  price  of  iron  what  he  now 
pays  to  his  labourers;  and  labour  itself  would 
be  at  an  end. 

There  was  a  time  when  iron  was  made  in 
this  country  with  very  little  machinery.  Iron 
was  manufactured  here  in  the  time  of  the 
Romans  ;  but  it  was  made  with  great  manual 
labour,  and  was  consequently  very  dear.  Hut- 
ton,  in  his  History  of  Birmingham,  tells  us  that 
there  is  a  large  heap  of  cinders  near  that  town 
which  have  been  produced  by  an  ancient  iron 
furnace  ;  and  that  from  the  quantity  of  cinders, 
as  compared  with  the  mechanical  powers  pos- 
sessed by  our  forefathers,  the  furnace  must 
have  been  constantly  at  work  from  the  time  of 
Julius  Ca?sar.  A  furnace  with  a  steam  blast 
would  produce  as  large  a  heap  in  a  few  years. 
It  is  always  a  difficulty  at  the  iron-works  to 
get  rid  of  their  cinders. 
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The  machinery  that  is  now  employed  in  the 
iron  trade,  not  only  enables  the  people  to 
be  supplied  cheaply  with  all  sorts  of  articles 
of  iron,  but  it  enables  a  great  number  of  people 
to  find  employment,  not  in  the  iron  trade  only, 
but  in  all  other  trades,  who  otherwise  could 
not  have  been  employed  ;  and  it  enables  every- 
body to  do  more  work  with  the  same  exertion 
bv  ffivins:  them  better  tools  ;  while  it  makes 
all  more  comfortable  by  furnishing"  them  with 
more  commodious  domestic  utensils. 

There  are  thousands  of  families  on  the  face 
of  the  earth,  that  would  be  glad  to  exchange 
all  they  have  for  a  tin  kettle,  or  an  iron 
])ot,  which  can  be  bought  any  where  in  the 
three  kingdoms  for  eighteen  pence.  And  could 
the  poor  man  in  this  country  but  once  see  how 
even  the  rich  man  in  some  other  places  must 
toil  day  after  day  before  he  can  scrape  or  grind 
a  stone  so  as  to  be  able  to  boil  a  little  water 
in  it,  or  make  it  serve  for  a  lamp,  he  would 
account  himself  a  poor  man  no  more.  An 
English  gipsy  carries  about  with  him  more  of 
the  conveniences  of  life  than  are  enjoyed  by 
the  chiefs  or  rulers  in  countries  which  naturally 
have  much  finer  climates  than  that  of  England. 
But  they  have  no  machinery,  and  therefore 
they  are  wretched. 

One  or  two  facts  vvill  shew  still  more  forci- 
bly the  value  of  machinery  in  the  iron-works. 
In  1788,  the  whole  iron  made  in  the  year  did 
not  amount  to  seventy  thousand  tons ;  and 
seventy  thousand  tons  more  were  imported  in 
bars  from  Sweden  and  Russia,  which  must  have 
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been  pair!  for  out  of  the  labour  of  the  people 
in  Enp^land.  At  present  the  quantity  annually 
made  in  Britain  is  not  less  than  six  hundred 
thousand  tons.  The  qiuuitity  made  yearly  has 
increased  nearly  nine-fold,  in  the  space  of  less 
than  half  a  century. 

Nearly  all  the  people  now  en2;afj;ed  in  iron- 
works are  supported  by  the  imj)rovements  that 
have  been  made  in  it  hy  77iachinery  ^\ncc  17SS. 
Yes,  wholly  by  the  machinery  ;  for  before  then 
the  quantity  made  by  the  charcoal  of  wood 
had  fallen  oft*  one-fourth  in  forty-five  years. 
The  wood  for  charcoal  was  becoming'  exhausted, 
and  nothing-  but  the  powerful  blast  of  a  ma- 
chine will  make  iron  with  coke.  Without  the 
aid  of  machinery  the  trade  would  have  become 
extinct.  The  iron  and  the  coal  employed  in 
making;  it  would  have  remained  useless  in  tlie 
mines. 


CHAPTER  V. 

We  have  seen  what  an  important  article  coal 
is  in  the  manufacture  of  iron.  It  is  so  im- 
portant, that  iron-works  in  England  are  inva- 
riably carried  on  in  the  coal  counties.  In 
France  there  are  nearly  four  hundred  charcoal 
furnaces  ;  but  they  do  not  do  more  than  a 
fourth  of  the  work  of  smelting  iron  which  is 
done  by  our  coke  furnaces,  of  which,  in  Eng*- 
land  and  Wales,  there  are  about  three  hundred, 
each  producing,  when  in  full  work,  upon  the 
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averag'e,  fifty  tons  a-week,  or  the  enormous 
quantity  of  seven  hundred  and  eighty  thousand 
tons  a-year. 

In  every  part  of  the  operation  of  making 
iron; — in  smelting-  the  iron  out  of  the  ore  ;  in 
moulding  cast  iron  into  those  articles  for  which 
it  is  best  adapted  ;  in  working  malleable  iron 
and  steel,  and  in  applying  them  to  use  after 
they  are  made;  nothing  can  be  done  without 
fire,  and  the  fuel  that  is  used  in  almost  every 
stage  of  ihe  business  is  coal.  The  coal  trade 
and  the  iron  trade  are  thus  so  intimately  con- 
nected, so  very  much  dependent  upon  each 
other,  that  neither  of  them  could  be  carried  on 
to  any  extent  without  the  other.  The  coal 
mines  supply  fuel,  and  the  iron-works  give 
mining  tools,  pumps,  rail-roads,  wheels,  and 
steam-engines,  in  return.  A  little  coal  might 
be  got  without  the  iron  engines,  and  a  little 
iron  might  be  made  without  coals,  by  the  char- 
coal of  wood.  But  the  quantity  of  both  would 
be  trifling  in  comparison.  Thus  it  is,  that  to 
make  six  hundred  thousand  tons  of  iron,  re- 
quires five  times  the  quantity,  or,  three  million 
tons,  of  coal.  This  large  quantity  is  only  for 
the  production  of  pig-metal.  In  other  cast- 
ings, and  in  the  various  subsequent  stages  of 
iron  manufacture,  many  more  tons  of  coal  are 
employed. 

Through  the  general  consumption  of  wood  in- 
stead of  coal,  a  fire  for  domestic  use  in  France 
IS  a  great  deal  dearer  than  a  fire  in  England  ; 
because,  although  the  coal-pits  are  not  to  be 
found  at  every  man's  door,  nor  within  many 
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miles  of  the  doors  of  some  men,  machinery  at 
the  pits,  and  sliips  and  barges,  which  are  also 
machinery,  enable  most  men  to  enjoy  the 
blessinns  of  a  coal  fire  at  a  much  cheaper  rate 
than  a  fire  of  wood,  which  is  not  limited  in  its 
Sfrowth  to  any  particular  district.  Without  the 
machinery  to  bring  coals  to  his  door,  one  man 
out  of  fifty  of  the  present  population  of  England 
could  not  have  had  the  power  of  warming 
himself  in  winter;  any  more  than  without  the 
machines  and  implements  of  farming  he  could 
obtain  food,  or  without  those  of  the  arts  he 
could  procure  clothing.  The  sufferings  pro- 
duced by  a  want  of  fuel  cannot  be  estimated 
by  those  who  have  abundance.  In  Normandy, 
at  the  present  day,  such  is  the  scarcity  of 
wood,  that  persons  engaged  in  various  works 
of  hand,  as  lace-making  by  the  pillow,  abso- 
lutely sit  up  through  the  winter  nights  in  the 
barns  of  the  farmers,  where  cattle  are  littered 
down,  that  they  may  be  kept  warm  by  the 
animal  heat  which  is  around  them.  They  sleep 
in  the  day,  and  are  warmed  by  being  in  the 
same  out-house  with  cows  and  horses  at 
night ;  —  and  thus  they  work  under  every 
disadvantage,  because  fuel  is  scarce  and  very 
dear. 

Well,  suppose  that  our  machinery  (not  mere 
tools,  but  more  complicated  instruments)  were 
laid  aside,  and  all  the  works  and  contrivances 
that  have  been  made  by  means  of  it  put  an  end 
to,  and  the  peo})le  left  to  find  coals  with 
shovels  and  pickaxes,  and  all  the  tools  used  in 
common  digging.     How  would  they  go  about 
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this  task,   or  what  would  the  coals  cost   as 
compared  with  the  present  price? 

At  present  a  cottager  in  the  south  of  Eng- 
land, where  there  is  no  coal  in  the  earth,  may 
have  a  bushel  of  good  coals  deHvered  at  the 
door  of  his  cottage  for  eighteen  pence.  If  he 
had  even  the  means  of  transporting  himself 
and  his  family  to  the  coal  district,  he  could  not, 
without  machinery,  get  a  bushel  of  coals  at 
the  price  of  a  year's  work.  Let  us  see  how  a 
resolute  man  would  proceed  in  such  an  un- 
dertaking. 

The  machinery,  we  will  say,  is  gone.  ^  The 
mines  are  filled  up,  which  the  greater  part  of 
them  would  be,  with  water,  if  the  machinery  were 
to  stop  a  single  week.  Let  us  suppose  that  the 
adventurous  labourer  knows  exactly  the  spot 
where  the  coal  is  to  be  found.  This  knowledge 
in  a  country  that  has  never  been  searched  for 
coals  before,  is  no  easy  matter  even  to  those 
who  understand  the  subject  best;  but  we  shall 
suppose  that  he  gets  over  that  difficulty  too, 
for  after  it  there  is  plenty  of  difficulty  before 
him. 

Well,  he  comes  to  the  exact  spot  that  he  seeks, 
and  places  himself  right  over  the  seam  of  coal. 
That  seam  is  only  a  hundred  fathoms  below 
the  surface,  which  depth  he  will,  of  course, 
reach  in  good  time.  To  work  he  goes  ;  pares 
off  the  green  sod  with  his  shovel,  loosens  the 
earth  with  his  pickaxe,  and,  in  the  course  of 
a  week,  is  twenty  feet  down  into  the  loose  earth 
and  gravel,  and  clears  the  rock  at  the  bottom. 
He  rests  during  the  Sunday,  and  comes  re- 
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freshed  to  his  work  on  Monday  morninj^'; 
Avlien,  behold,  there  are  twelve  feet  of  water  in 
his  pit. 

Somebody  now  lends  him  a  bucket  and 
rope,  (a  machine,  mind,)  and  he  bales  away, 
till,  as  nig-ht  closes,  he  has  lowered  the  water 
three  feet.  Next  morning'  it  is  up  a  foot  and 
a  half:  but  no  matter;  he  has  done  some- 
thing-, and  next  day  he  redoubles  his  efforts, 
and  brings  the  water  down  to  only  four  feet. 
That  is  encouraging-  ;  but,  from  the  depth,  he 
now  works  his  bucket  with  more  difficulty, 
and  it  is  again  a  week  before  his  pit  is  dry. 
The  weather  changes  ;  the  rain  comes  down 
heavily ;  the  surface  on  which  it  falls  is 
spongy  ;  the  rock  which  he  has  reached  is 
water-tight ;  and  in  twelve  hours  his  pit  is  filled 
to  the  brim.     It  is  in  vain  to  go  on. 

But  suppose  the  man,  in  spite  of  every  diffi- 
culty, to  reach  the  coal  at  last,  which  he  might 
do  possibly  at  the  end  of  twelve  months.  If 
he  is  wise  he  will  even  then  desist,  and  return 
to  his  family,  whom  somebody  must  have 
supported  while  he  was  making  these  fruitless 
exertions,  satisfied  that  it  is  better  to  spend  a 
day's  wag-es  in  the  purchase  of  a  bushel  of 
coals,  than  to  waste  weeks,  and  months,  and 
years  in  an  attempt  to  g-et  it,  without  absolute 
payment,  but  at  a  sacrifice  of  labour  which 
mulerthe  most  favourable  circumstances  would 
add  a  hundred  fold  to  the  market  price. 

The  sinking  of  a  pit,  even  to  a  less  depth 
than  a  hundred  lathoms,  sometimes  demands, 
notwithstanding     all    the    improvements     by 
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machinery,  a  sum  of  not  less  than  a  hundred 
pounds  a  fathom,  or  ten  thousand  pounds  for 
the  whole  pit ;  and  therefore,  supposing  it 
possible  for  a  single  man  to  do  it  at  the  rate  of 
eighteen  pence  a  day,  the  time  which  he  would 
require  would  be  between  four  hundred  and 
five  hundred  years. 

Whence  comes  it  that  the  labour  of  between 
four  hundred  and  five  hundred  years  is  re- 
duced to  a  single  day,  and  that  which,  inde- 
pendently of  the  carriage,  would  have  cost  ten 
thousand  pounds,  is  got  for  eighteen  pence? 
It  is  because  man  joins  with  man,  and  machi- 
nery is  employed  to  do  the  drudgery.  Nations 
that  have  no  machinery  have  no  coal  fires,  and 
are  io-norant  that  there  is  hidden  under  the 
earth  a  substance  which  contributes  more,  per- 
haps, to  the  health  and  comfort  of  the  inhabit- 
ants of  Britain  than  any  other  commodity 
which  they  enjoy. 

Yes,  that  the  coals  are  procured  for  so  mere 
a  trifle  in  comparison — that  they  are  procured 
at  all — is  owing  to  every  part  of  the  labour  that 
can  be  so  performed  being  performed  by  machi- 
nery ;  and  that  the  machinery  exists,  and  this 
vast  addition  is  made  to  every  man's  comfort, 
is  owing  to  there  being  men  in  the  country 
with  capital  enough  to  bear  the  expence,  and 
with  spirit  enough  to  risk  their  property  in 
operations  of  so  much  cost  and  magnitude. 

Some  of  the  particulars  of  the  mode  in  which 
coals  are  obtained  deserve  to  be  mentioned, 
for  the  purpose  of  shewing  with  what  ease 
machinery   can    do    that    which    to    human 
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strenfi^th,  however  skilfully  applied,  if  unas- 
sisted by  machinery,  would  be  utterly  impos- 
sible. 

Suppose  the  men  dig£i;ing'  in  a  narrow  pit, 
such  as  that  which  is  sunk  for  the  purpose  of 
"  winning-"  coals,  how  would  they,  after  they 
had  reached  a  certain  depth,  raise  the  earth 
and  rubbish  to  a  surface,  and  ^-o  down  or  come 
up  ?  Without  machinery  there  are  really  no 
means,  but  by  puttin^^  down  a  ladder,  or  cut- 
ting- steps  in  the  side  of  the  pit.  With  such 
aids,  let  us  consider  how  much  rubbish  a 
man  could  bring-  up  in  a  day.  Coulomb,  a 
French  mathematician,  found  that  a  man  with- 
out any  load  could  climb  up  steps  to  a  height 
pf  about  eighty-two  fathoms,  eighteen'  times 
within  the  hours  of  ordinary  work.  There 
would  be  therefore,  at  most,  only  eighteen  daily 
ascents  from  the  pit,  even  if  the  man  brought 
nothing  with  him.  If  he  carry  a  load  his 
power  of  ascent  is  of  course  much  diminished. 

But  art  performs  what  mere  bodily  strength 
cannot  accomplish.  When  the  pit  becomes 
too  deep  for  throwing  out  the  earth  with  a 
shovel,  a  windlass  is  put  across  it  with  a  rope 
and  buckets,  so  that  while  the  full  one  is 
drawn  up  the  empty  one  is  let  down.  One 
man  works  the  windlass,  and  another  digs. 

When  the  man  who  digs  comes  to  stone,  he 
lays  aside  the  pickaxe  and  the  shovel,  takes 
the  iron  "jumper,"  drills  a  hole  in  the  rock, 
puts  in  a  shot  of  gunpowder,  lays  a  few  fagots 
over  for  safety,  lights  the  train,  and  is  drawn 
some  yards  up  by  the  bucket.     Thunder  goes 
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the  shot,  the  fag-ots  prevent  all  danger  from 
the  fragments,  and  as  much  stone  is  loosened 
in  two  minutes  as  the  man  would  have  loos- 
ened with  his  pickaxe  in  a  week.  This  is  a 
chemical  aid ;  an  aid  which  is  as  powerful  in 
diminishing  cost  of  production  as  the  aid  of 
machinery.  There  is  therefore  now  nothing  to 
do  but  to  fill  the  buckets,  and  so  another  man 
is  sent  to  the  windlass. 

When  the  pit  gets  still  deeper,  the  windlass 
is  laid  aside,  and  the  horse  gin  is  mounted. 
According  to  Smeaton,  the  power  of  a  horse 
is  equal  to  five  men  at  the  same  kind  of  labour. 
Other  writers  estimate  the  power  of  a  horse  at 
more  than  six  men.  One  of  the  three  men  can 
attend  to  the  horse  and  empty  the  buckets, 
and  the  two  are  at  liberty  to  dig  and  fill 
below  ;  so  that  with  the  gin  and  horse,  the 
labour  of  many  men  is  saved. 

The  number  of  men  that  can  work  at  a 
windlass,  or  the  number  of  horses  that  can  be 
yoked  to  a  gin  is  limited.  But  the  power  of 
the  steam-engine  is  limited  only  by  the  strength 
of  the  materials  of  which  it  is  formed.  The 
power  of  a  hundred  horses,  or  of  five  hundred 
men,  may  be  very  easily  made  by  the  steam- 
engine  to  act  constantly,  and  on  a  single  point; 
and  thus  there  is  scarcely  any  thing  in  the 
way  of  mere  force  which  the  engine  cannot  be 
made  to  do.  We  have  seen  a  pit  in  Stafford- 
shire, which  hardly  gave  coal  enough  to  main- 
tain a  cottager  and  his  family,  for  he  worked 
the  pit  with  imperfect  machinery  ;  with  a  half- 
starved  ass  applied  to  a  windlass.  A  mile  off  was 


THE  RESULTS  OF  IMACHINERY.  57 

a  steam-engine  of  200-horse-povver,raisinn-  tons 
of  coals  and  pumpingont  rivers  of  water  with  a 
force  equal  to  at  least  a  thousand  men.  This  vast 
force  acted  upon  a  point;  and  therefore  no  ad- 
vantage was  gained  over  the  machine  by  the 
opposing  force  of  water,  or  the  weight  of  the 
material  to  be  raised.  Before  the  steam- 
engine  was  invented,  the  ])roduce  of  the  coal- 
mines barely  paid  the  expense  of  working  and 
keeping  them  dry  ;  and  had  it  not  been  for  the 
steam-engines  and  other  machinery,  the  supply 
would  lonii'  before  now  have  dwindled  into  a 
very  small  quantity,  and  the  price  would  iiave 
become  ten  or  twenty  times  its  present  amount. 

JEngines  or  machines,  of  some  kind  or  other, 
not  only  keep  the  pits  dry  and  raise  the  coals 
to  the  surface,  but  convey  them  to  the  ship  ; 
and  the  ship,  itself  a  machine,  carries  them 
round  ail  parts  of  the  coast ;  while  barges  and 
boats  (still  machines)  convey  them  along  the 
rivers  and  canals.  By  these  means,  a  ton  is 
carried  from  the  pit  to  the  cottage  of  the 
labourer,  for  less  expense  than,  in  the  distant 
places,  he  himself  could  letch  a  pound,  even 
although  he  were  to  get  it  for  nothing  at  the 
pil.  We  shall  see,  in  the  next  cluipter,  how  all 
machines  which  I'acilitate  the  general  communi- 
cation between  man  and  man,  whether  trom 
town  to  town,  from  district  to  district,  from 
countv  to  county,  or  from  nation  to  nation, 
advance  the  i^eneral  welfare  of  mankind. 

What  are  the  consequences  of  machinery 
employed  in  raising  coals?  That  by  machinery 
many  millions  of  tons  of  one  of  the  very  first 
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necessaries  of  life  are  obtained,  which  without 
machinery  could  not  be  obtained  at  all  in  the 
thousandth  part  of  the  quantity ;  and  which, 
consequently,  would  be  a  thousand  times  the 
price — would,  in  fact,  be  precious  stones,  in- 
stead of  common  fuel. 

It  is  estimated  that  between  forty  and  fifty 
thousand  people  are  actually  employed  in  the 
collieries  on  the  Tyne  and  Wear  districts  alone, 
and  in  the  business  connected  with  those  col- 
lieries. These  cannot  be  above  one-third  of 
the  whole  so  employed  in  the  United  Kingdom. 
But  when  the  young,  the  infirm,  and  the  aged, 
are  taken  into  consideration,  it  is  not  too  much 
to  say  that  for  every  one  that  works,  two  are 
supported  without  working.  Therefore  it  is 
within  the  mark  to  say  that  the  coal-trade 
directly  supports  one  in  every  forty  of  all  the 
people  of  England. 

But  all  these  people  are  not  only  employed  in 
union  with  the  machinery,  but  they  are  more 
co7nJ'ortably  employed  than  they  would  be 
without  it. 

In  all  mining-operations,  conducted  as  they 
are  in  modern  times,  and  in  our  own  country, 
we  must  either  go  without  the  article  pro- 
duced, whether  coal,  or  iron,  or  lead,  or  tin,  if 
the  machines  were  abolished, — or  we  must 
employ  human  labour,  in  works  the  most 
painful,  at  a  price  which  would  not  only  ren- 
der existence  unbearable,  but  destroy  it  al- 
together. The  people,  in  that  case,  would  be 
in  the  condition  of  the  unhappy  natives  of 
South  America,  when  the  Spaniards  resolved 
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to  p^et  gold  at  any  cost  of  human  suflering. 
Tlie  Spaniards  had  no  macliines  but  pickaxes 
and  spades,  to  put  in  the  hands  of  the  poor 
Indians.  They  compelled  them  to  labour  in- 
cessantly with  these,  and  half  the  people  were 
destroyed.  Without  macliinery,  in  places  where 
people  can  obtain  even  valuable  ore  for  no- 
thing, the  collection  and  preparation  of  metals 
is  hardly  worth  the  labour.  Mungo  Parke 
describes  the  sad  condition  of  the  Africans  who 
are  always  washing'  gold  dust ; — and  we  have 
seen  in  Derbyshire  a  poor  man  separating 
small  particles  of  lead  from  the  limestone, 
or  spar,  of  that  country,  and  unable  to  earn 
a  shilling  a  day  by  the  process.  A  man  of 
capital  erects  lead-works,  and  in  a  year  or  two 
obtains  an  adequate  profit,  and  employs  many 
labourers. 

The  mines  of  Cornwall,  especially  those  of 
tin  and  copper,  are  of  the  greatest  value ; 
many  of  them  are  deep,  and  contain  a  great 
deal  of  water;  and  the  country  produces  no 
coal.  The  water  used  to  be  drawn  out  of  those 
mines  by  pumps  ;  and  Mr.  Davies  Gilbert  re- 
members the  man  who  assisted  in  making  the 
first  horse-n-in  that  was  seen  to  the  west  of  St. 
Michael's  mount. 

From  the  joint  experiments  of  Messrs. 
Watt  and  Bolton,  and  the  principal  miners, 
the  best  steam-engines,  in  1778,  raised  two 
thousand  gallons,  from  a  depth  of  three  hundred 
and  tbrty-eight  feet,  for  every  bushel  of  coal  usetl. 

An  ordinary   man,  working   with  a   good 
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pump,  will   raise   one   thousand  gallons  from 
the  same  depth  in  a  day. 

In  1829,  the  best  engine  in  Cornwall,  did 
ten  times  the  work  of  those  in  1778,  or  each 
bushel  of  coal  raised  twenty  thousand  gallons 
of  water. 

In  1829,  therefore,  one  bushel  of  coal  did 
the  work  of  twenty  men,  or  of  four  horses  for 
one  whole  day. 

The  rearing  of  men,  or  of  horses,  bears  as 
great  a  proportion  to  the  whole  of  their  labour, 
as  the  cost  of  steam-engines  does  to  that  which 
they  can  do. 

Therefore,  a  bushel  of  coals,  by  the  steam- 
engine,  buys  as  much  labour  as  the  wages  of 
twenty  men,  or  the  keep  of  four  horses. 

A  bushel  of  coal  (which  is  about  three- 
quarters  of  a  hundredweight,  at  twenty  shillings 
a  ton)  costs  ninepence  in  the  coal  districts  ; 
in  the  places  where  the  price  is  highest  it  will 
not  cost  more  than  one  shilling  and  ninepence  ; 
and  the  cost  of  coal  for  the  whole  enoines 
Ynay  be  therefore  taken  at  the  average  of  fifteen 
pence. 

Therefore,  by  an  engine,  the  work  of  twenty 
men  may  be  got  for  fifteen  pence,  while  the 
men,  at  hfteen  pence  a  day,  would  cost  twenty- 
four  shillings. 

Men,  therefore,  could  not  compete  with 
steam-engines  if  they  asked  more  than  four- 
pence  halfpenny  in  the  week,  or  three  farthings 
for  each  day's  hard  work  of  ten  hours.  If  they 
worked  at  a  rate  like  this,  thev  would  be  worse 
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oft*  than  were  tlie  Indians  of  South  America. 
If  the  men  did  not  work  as  cheaply  as  the 
en£;ines,  the  coals  would  not  be  consumed  as 
extensively  as  machinery  enables  them  to  be 
consumed.  The  consumption  of  coals  has 
increased  much  more  rapidly  than  the  increase 
of  the  population.  In  the  time  of  Charles  II. 
two  hundred  thousand  chaldrons  were  annually 
consumed  in  London.  At  the  present  time 
above  a  million  and  a  half  chaldrons  are  con- 
sumed. It  has  been  calculated  that  each 
person  in  London,  in  ISOl,  used  a  chaldron 
of  coals  in  a  year,  and  that  now  a  chaldron  and 
one-sixth  is  used  by  each  person.  The  com- 
petition of  capital,  and  improved  machinery, 
have  made  coals  cheaper. 


CHAPTER  VL 

The  chief  power  which  produces  coal  and  iron 
cheap  at  the  pit,  is  that  of  machinery.  It  is  the 
same  power  which  distributes  these  bulky 
articles  throug-h  the  country,  and  equalizes  the 
cost  in  a  ffreat  den^ree  to  the  man  who  lives  in 
London,  and  the  man  who  lives  in  Durham  or 
Staffordshire. 

About  a  hundred  and  fifty  years  ag-o,  when 
the  first  turnpike-road  was  formed  in  England, 
the  mob  broke  the  toll-gates,  because  they 
thought  an  unjust  tax  was  being'  put  upon  them. 
They  did  not  perceive  that  this  small  tax,  for 
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the  use  of  a  road,  would  confer  upon  them 
innumerable  comforts,  and  double  and  treble 
the  means  of  employment. 

If  there  were  no  road,  and  no  bridge,  a  man 
would  take  six  months  in  finding  his  way  from 
London  to  Edinburgh,  if  indeed  he  found  it  at 
all.  He  would  have  to  keep  the  line  of  the 
hills,  in  order  that  he  might  come  upon  the 
rivers  at  particular  spots,  where  he  would  be 
able  to  jump  over  them  with  ease,  or  wade 
through  them  without  danger. 

When  a  man  has  gone  up  the  bank  of  a  river 
for  twelve  miles  in  one  direction,  in  order  to 
be  able  to  cross  it,  he  may  find  that  before  he 
proceeds  one  mile  in  the  line  of  his  journey,  he 
has  to  go  back  the  bank  of  another  river  for 
twelve  miles  in  the  opposite  direction  ;  and 
the  courses  of  the  rivers  may  be  so  crooked 
that  he  is  really  further  from  his  journey's  end 
at  night  than  he  was  in  the  morning. 

He  may  come  to  the  side  of  a  lake,  and  not 
know  the  end  at  which  the  river,  too  broad 
and  deep  for  him  to  cross,  runs  out ;  and  he 
may  go  twenty  miles  the  wrong  way,  and  thus 
lose  forty. 

Difficulties  such  as  these  are  felt  by  every 
traveller  in  an  uncivilized  country.  In  reading- 
books  of  travels,  in  Africa  for  instance,  we 
sometimes  wonder  how  it  is  that  the  adventurer 
proceeds  a  very  few  miles  each  day.  We 
forget  that  he  has  no  roads. 

If  the  natural  obstacles  against  travelling 
were  not  removed  by  art,  it  is  within  the  truth 
to  say  that  any  man  who  had  to  go  from  one 
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end  of  Britain  to  the  other,  would  lose  six 
months.  If  he  wished  to  carry  a  ton,  or  even 
a  hundred  weig'ht,  of  any  sort  of  goods  with 
him,  he  could  not  perform  the  journey  at  all. 

The  produce  of  the  different  parts  of  the 
county  are  different,  and,  the  £]joods,  whether 
manufactured  or  not,  that  are  to  spare  at  any 
one  place,  are  wanted  at  some  other.  One 
country  produces  corn,  another  coals  and 
plouo-hshares.  Both  are  useless  where  they 
are,  and  the  places  are  miles  distant.  If  a 
man  went  with  corn  for  a  ploughshare,  his  corn 
would  be  eaten  before  he  got  halfway.  There 
could  be  no  communication. 

Pack-horses,  fifty  years  ago,  carried  on  the 
communication  in  manufacturing  districts, 
upon  roads  where  no  wheel-carriage  could 
proceed ;  but  the  intercourse  in  that  way  was 
very  expensive,  and  consequently  limited. 

Roads  and  wheel-carriages  are  the  next  step. 
Roads  in  the  straight  line,  up  one  hill  and 
down  another,  as  the  Romans  made  them  ;  and 
roads  full  of  ruts,  made  of  bad  materials,  and 
never  attended  to,  add  much  to  the  cost  of 
production.  As  the  team  draws  no  more 
along  the  whole  road  than  it  can  draw  along 
the  worst  part  of  it,  the  trafficl  is  small  and 
costly ;  and  doubles  the  price  of  an  article  by 
the  time  that  it  has  been  carried  thirty  or  forty 
miles. 

-  This  is  a  great  loss  to  all  parties.  The 
sellers  sell  only  half  what  they  could  sell,  and 
so  they  must  charge  more  for  it ;  and  the 
))uyers,   consequently,    obtain    a     diminished 
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quantity.  Mr.  Jacob,  who  went  upon  the 
continent  to  see  what  stores  of  wheat  the 
people  had,  found  that  in  the  sandy  roads  of 
parts  of  Germany  and  Poland,  the  original 
price  of  wheat  was  doubled  by  the  price  of 
conveyance,  in  a  very  few  miles. 

It  is  quite  plain  that  he  who  finds  out  the 
means  of  conveying;  persons  or  goods  from 
one  place  to  another  in  half  the  time  in  which 
they  have  been  accustomed  to  be  conveyed, 
does  the  very  same  thing  as  if  he  brought 
the  places  one  half  nearer. 

On  foot  a  man  could  carry  twenty-eight 
pounds  from  London  to  York  in  ten  days ; 
the  mail  coach  can  carry  a  ton  from  London  to 
York  in  twenty-four  hours  ;  the  distance  is 
200  miles.  York  is  really,  then,  for  all  pur- 
poses of  trade,  brought  within  half  a  mile  of 
London  by  the  mail,  as  compared  with  the 
porter  on  foot.  Forty  times  the  weight  is 
carried,  and  it  is  carried  in  one-tenth  of  the 
time.  The  only  cost  to  be  subtracted  from  the 
gain  is  the  expense  of  the  mail. 

It  is  the  rapidity,  however,  that  is  the  prin- 
cipal value,  and  not  the  mere  cheapness  inde- 
pendent of  time  ;  for  that  which  is  of  the 
utmost  consequence  to-morrow,  may  be  of  no 
value  whatever  ten  days  hence.  The  saving 
of  time  is  the  greatest  of  all  savings. 

Water  is  another  great  mode  of  communica- 
tion. A  man  can  move  with  his  finger  a  log  in 
the  water,  which  all  his  force  could  not  stir  on 
land.  A  man  can  lift  a  lump  of  brick  with 
ease,  as  long-  as  it  is  completely  under  water, 
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althoug-h  he  would  be  obliged  to  drop  it,  before 
he  got  it  altog-ether  out. 

The  cause  is  very  simple  ;  it  sinks  down 
till  it  is  just  as  heavy  as  the  water,  and  thus 
in  as  far  as  weight  is  concerned,  the  moving 
of  it  does  not  diifer  from  the  moving  of  the 
water.  Brick  is  exactly  double  the  weight  of  wa- 
ter ;  and,  therefore,  a  man  can  lift  two  hundred 
weio-ht  in  the  water  with  the  same  exertion  of 
his  streno-th  as  he  lifts  one  hundred  wei2:ht  in 
the  air. 

Thus,  if  the  lump  of  brick  is  one  hundred 
weight  in  the  water,  it  will  be  one  hundred 
and  a  half  when  half  way  out,  and  two 
hundred  when  out  altogether  ;  and  if  the  man 
cannot  lift  two  hundred  weight,  he  will  never  be 
able  to  bring  it  quite  out  of  the  water,  though 
he  may  move  it  about  when  wholly  under 
water,  or  when  a  part  only  is  above. 

If  the  thing,  whatever  it  is,  floats,  the  only 
labour  in  drawing  it  is  that  of  displacing  a 
certain  quantity  of  water. 

The  communication  between  distant  coun- 
tries by  means  of  ships  is  of  a  paramount 
necessity  ;  for  without  them  the  communication 
could  not  exist  at  all.  The  ships  of  England 
cause  employment  and  a  living  for  many  thou- 
sands of  people,  that  otherwise  could  have 
found  none.  But  they  also  give  us  the  com- 
modities of  all  parts  of  the  world  at  a  rate  not 
much  higher  than  is  paid  by  the  people  of 
the  countries  where  they  are  produced,  and 
sometimes  even  -cheaper  than  in  parts  of 
those  countries  themselves.  This  extraordinary 
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result  is  produced  by  the  circumstance  that 
land-carriage  in  the  interior  of  a  country  is 
dearer  than  water-carriage  from  its  ports.  The 
writer  of  this  book  received  lately  a  package 
from  Havre,  a  French  port ;  and  the  cost  of 
bringing  it  by  sea  from  Havre  was  less  than 
the  cost  of  bringing  it  in  a  cart  from  the  docks 
at  the  east-end  of  London  to  a  house  at  the 
west-end.  Havre  is  nearer  to  London  in  the 
price  of  transport,  than  the  Custom-house  of 
London  is  to  Pall  Mall.  We  cannot  have  a 
more  striking  proof  of  the  value  of  ship- 
machinery,  by  which  we  obtain  all  the  commo- 
dities which  the  world  produces,  in  greater 
abundance  and  at  a  cheaper  rate  than  the 
people  of  any  other  country. 

In  our  rivers  we  have  vast  quantities  of 
goods  moved  along  by  the  tide,  with  little 
more  labour  than  taking  care  that  the  barges 
do  not  get  aground  ;  and  where  there  is  no  tide, 
horses  are  used  on  a  towing-path.  Horses 
work  to  a  disadvantage  there,  but  still  one 
does  the  work  of  a  great  number  employed  in 
land-carriage.  On  the  canals  which  cross  the 
country  in  all  directions,  the  effect  is  still 
greater ;  and  though  the  expence  of  making 
canals  is  considerable,  they  generally  yield 
large  profits  ;  while  they  give  employment  to 
ten  times  as  many  people  as  could  be  employed 
without  them. 

The  conveyance  of  goods  by  canals  is  cheap ; 
but  it  is  a  slow  conveyance  when  compared 
with  that  of  a  coach.  We  might  naturally 
suppose  that  the  slow  motion  of  canals  might 
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be  g-ot  the  better  of  by  steam-boats,  as  contrary 
Avinds  and  calms  are  g;oi  the  better  of  in  the 
narrow  seas.  But  that  is  not  the  case.  The 
steam-boat  produces  a  c^reat  deal  of  motion  iu 
the  water,  by  wliich  the  banks  of  the  canal 
would  be  injured  ;  and  the  canal  would  have 
to  be  made  extravan:antly  expensive  for  the 
load  that  the  boat,  burdened  with  its  ma- 
chinery could  carry,  to  prevent  mutual  injury 
by  the  boat  striking-  the  banks. 

Machinery  is  not  without  its  resources,  for 
the  purpose  of  combining  cheapness  and  expe- 
dition. Machinery  g-ives  us  the  rail- way  and  the 
steam-carriag-e,  to  the  action  of  which,  either 
in  strength  or  in  speed,  there  is  no  limit  but 
the  strength  of  the  materials.  The  most  com- 
plete instance  of  this  means  of  communica- 
tion is  upon  the  rail-way  between  Liverpool 
and  Manchester,  and  the  following  is  an  ac- 
count of  the  first  conveyance  of  heavy'goods 
along  this  rail -way  in  December,  1830. 

The  train  consisted  of  eighteen  wagons, 
containing  a  hundred  and  thirty -five  bags 
and  bales  of  American  cotton,  two  hundred 
barrels  of  flour,  sixty-three  sacks  of  oatmeal, 
and  thirty.four  sacks  of  malt,  weighing  alto- 
gether fifty-one  tons,  eleven  hundred  weight, 
and  one  quarter.  To  this  must  be  added  the 
weight  of  the  wagons  and  oil-cloths,  viz. 
twenty-lhree  tons,  eight  hundred  weight,  and 
three  quarters  ;  the  tender,  with  water  and 
fuel,  four  tons  ;  and  of  fifteen  persons  on  the 
train,  one  ton  ;  making  a  total  weight  of 
exactly  eighty  tons,  exclusive  of  the  engine, 
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about  six  tons.  The  journey  was  performed 
in  two  hours  and  fifty-four  minutes,  including 
three  stoppages  of  five  minutes  each  (one  only 
being  necessary  under  ordinary  circumstances) 
for  oiling,  watering,  and  taking  in  fuel  ;  un- 
der the  disadvantages  also  of  an  adverse  wind, 
and  of  a  o;reat  additional  friction  in  the  wheels 
and  axles,  owing  to  their  being  entirely  new. 
The  train  was  assisted  up  the  Rainhill  inclined 
plane,  by  other  engines,  at  the  rate  of  nine 
miles  an  hour,  and  descended  the  Sutton  in- 
clined plane  at  the  rate  of  sixteen  miles  and  a 
half  an  hour.  The  average  rate  on  the  other 
parts  of  the  road  was  twelve  miles  and  a  half 
an  hour,  the  greatest  speed  on  the  level  being 
fifteen  miles  and  a  half  an  hour. 

All  these  modes  of  communication  are  no- 
thing but  applications  of  machinery.  The  road 
is  a  sort  of  machine ;  the  coach  and  the 
wagon  are  machines  ;  the  barge,  the  ship,  and 
the  steam-ship  are  machines  ;  the  rail-way  and 
the  locomotive  engine  (or  engine  moving 
from  place  to  place)  are  machines.  If  these 
were  to  be  destroyed,  all  the  other  advances 
in  civilization  that  have  taken  place  amongst 
us  would  be  of  comparatively  little  advantage, 
as  there  would  be  no  means  of  bringing  the 
produce  ^nd  the  consumers  together.  Without 
the  means  of  conveying  goods  to  a  market,  the 
prices  of  commodities  would  be  doubled,  and 
many  thousands  would  be  thrown  out  of  bread. 
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CHAPTER  VII. 

We  have  endeavoured  to  explain  the  general 
principle  that  easy  communications,  whether 
of  roads,  or  canals,  or  rail-ways,  between  one 
part  of  a  country  and  another,  add  to  the 
g-eneral  wealth,  and  diminish  the  cost  of  pro- 
duction. We  shall  proceed  to  give  some  par- 
ticular examples  of  the  advantages  of  improved 
communication  to  country  districts  remote 
from  towns,  and  particularly  to  the  labouring 
population  of  those  districts. 

In  England,  at  the  present  day,  there  is  no 
part  of  the  country  without  good  roads.  It 
would  be  impossible  for  a  traveller  in  England 
to  set  himself  down  in  any  situation  where  the 
post  from  London  would  not  reach  him  in 
three  days.  Fifty  years  ago  such  a  quickness 
of  communication  would  have  been  considered 
beyond  the  compass  of  human  means.  It  would 
be  easy  to  shew  what  benefits  have  been  con- 
ferred upon  the  poorest  inhabitant  of  England, 
by  the  roads  and  canals  which  now  intersect 
the  country  in  every  direction.  But  the  value 
of  these  blessings  may  be  better  estimated,  by 
viewing  the  condition  of  such  parts  of  the 
United  Kingdom  as  are  just  beginning  to  enjoy 
them.* 

In  the  Highlands  of  Scotland,  at  the  begin- 

*  See  Appendix,  No.  II.  p.  213. 
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ning  of  the  present  century,  the  communication 
from  one  district  to  another  was  attended  with 
such  difficulty  and  dang-er,  that  some  of  the 
counties  were  excused  from  sending  jurors  to 
the  circuit  to  assist  in  the  administration  of 
justice.  The  poor  people  inhabiting  these 
districts  were  almost  entirely  cut  off  from  inter- 
course with  the  rest  of  mankind.  The  Hiffh- 
lands  were  of  less  advantasre  to  the  British 
empire  than  the  most  distant  colony.  Parlia- 
ment resolved  to  remedy  the  evil ;  and,  ac- 
cordingly, from  1802  to  1817,  the  sum  of  two 
hundred  thousand  pounds  was  laid  out,  in 
making  roads  and  bridges  in  these  moun- 
tainous districts.  Mark  the  important  con- 
sequences to  the  people  of  the  Highlands,  as 
described  by  Mr.  Telford,  the  engineer  of  the 
roads. — 

"  In  these  works,  and  in  the  Caledonian 
canal,  about  three  thousand  two  hundred  men 
have  been  annually  employed.  At  first  they 
could  scarcely  work  at  all ;  they  were  totally 
unacquainted  with  labour,  they  could  not  use 
the  tools ;  but  they  have  since  become  ex- 
cellent labourers  ;  of  that  number  we  consider 
one-fourth  left  us  annually,  taught  to  work. 
These  works  may  be  considered  in  the  light 
of  a  working  academy,  from  which  eight 
hundred  have  annually  departed  improved 
workmen.  These  men  have  either  returned 
to  their  native  districts,  having  had  the  ex- 
perience of  using'  the  most  perfect  sorts  of 
tools  and  utensils,  (which  alone  cannot  be 
considered  as  less  than  ten  per  cent,  on  any 
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labour,)  or  they  have  been  usefully  dissemi- 
nated throuj^hout  the  other  parts  of  the 
country.  Since  these  roads  were  made  ac- 
cessible, wheelwrights  and  cartwrights  have 
been  established,  the  i)lough  has  been  intro- 
duced, and  improved  tools  and  utensils  are 
used.  The  plough  was  not  previously  used 
in  general ;  in  the  interior  and  mountainous 
parts  they  frequently  used  crooked  sticks  with 
iron  on  them,  drawn  or  pushed  along.  The 
moral  habits  of  the  great  mass  of  the  working 
classes  are  changed ;  they  see  that  they  may 
depend  on  their  own  exertions  for  support; 
this  goes  on  silently,  and  is  scarcely  perceived 
until  apparent  by  the  results.  I  consider  these 
improvements  one  of  the  greatest  blessings 
ever  conferred  upon  any  country.  About 
tv«o  hundred  thousand  pounds  has  been  granted 
in  fifteen  years.  It  has  been  the  means  of 
advancing  the  country  at  least  one  hundred 
years." 

There  are  manv  parts  of  Ireland  which  sus- 
tain  the  same  miseries  and  inconveniences  from 
the  want  of  roads,  as  the  Highlands  of  Scot- 
land did  at  the  beginning  of  the  present  cen- 
tury. In  1823,  Mr.  Nimmo,  the  engineer, 
stated  to  parliament,  that  the  fertile  plains  of 
Limerick,  Cork,  and  Kerry,  were  separated 
from  each  other  by  a  deserted  country,  pre- 
senting an  impassable  barrier  between  them. 
This  country  was  the  retreat  of  smugglers, 
robbers,  and  culprits  of  every  descrij)tion , 
According  to  another  engineer,  Mr.  Griffith,' 
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this  tract,  in  1824,  was  a  wild,  neglected,  and 
deserted  country,  without  roads,  culture,  or 
civilization.  The  government  ordered  roads 
to  be  made  through  this  barren  district.  In 
1829,  in  less  than  five  years  after  the  com- 
mencement of  the  roads,  Mr.  Griffith  thus  de- 
scribes the  change  which  had  been  produced. 
*'  A  very  considerable  improvement  has  already 
taken  place  in  the  vicinity  of  the  roads,  both 
in  the  industry  of  the  inhabitants  and  the  ap- 
pearance of  the  couniry.  At  the  commence- 
ment of  the  works  the  people  flocked  into 
them,  seeking  employment  at  any  rate  ;  their 
looks  haggard,  their  clothing  wretched  ;  they 
rarely  possessed  any  tools  or  implements  be- 
yond a  small,  ill-shaped  spade  ;  and  nearly  the 
whole  face  of  the  country  was  unimproved. 
Since  the  completion  of  the  roads,  rapid  strides 
have  been  made  ;  upwards  of  sixty  new  lime- 
kilns have  been  built;  carts,  ploughs,  harrows, 
and  improved  implements  have  become  com- 
mon ;  new  houses  of  a  better  class  have  been 
built,  new  inclosures  made,  and  the  country 
has  become  perfectly  tranquil,  and  exhibits  a 
scene  of  industry  and  exertion  at  once  pleasing 
and  remarkable.  A  large  portion  of  the 
money  received  for  labour  has  been  husbanded 
with  care,  laid  out  in  building  substantial 
houses,  and  in  the  purchase  of  stock  and 
agricultural  implements;  and  numerous  ex- 
amples might  be  shown  of  poor  labourers, 
possessing  neither  money,  houses,  nor  land, 
when  first  employed,  who  in  the  past  year  have 
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been  enabled  to  take  i'arms,  build  houses,  and 
stock  their  land." 

But  the  evidence  of  Mr.  Griffitii  is  not  the 
only  proof  which  we  can  otfer  of  the  etiects  of 
such  works  upon  the  condition  of  the  people. 
Another  witness,  Mr.  Kelly,  thus  describes 
their  condition  before  and  after  the  roads  were 
made.  "At  Abbeyfeale  and  Brosna  above 
half  of  the  cong-regation  at  mass  on  Sundays 
were  barefoot  and  rag-^'cd,  with  small  straw 
hats  of  their  own  manufacture,  felt  liats  being* 
worn  only  by  a  few.  Hundreds,  or  even  thou- 
sands of  men,  could  be  o-ot  to  work  for  six- 
pence  a  day  if  it  had  been  offered.  The  farm- 
ers were  mostly  in  debt,  and  many  families 
went  to  beg-  in  Tipperary  and  other  parts.  The 
condition  of  the  jieople  is  now  very  different ; 
the  congregations  at  the  chajiels  are  now  as 
well  clad  as  in  other  parts  ;  the  demand  fur 
labour  is  increased,  and  a  spirit  of  industry  is 
getting  forward,  since  the  new  roads  have  be- 
come available."  Mr.  Kelly  gives  also  a 
curious  illustration  of  the  influence  of  these 
road-improvements  upon  the  retail  trade  of  the 
district.  "  A  hatter,  at  Castle-island,  had  a 
small  field  through  which  the  new  road  passed  ; 
this  part  next  the  town  was  not  opened  until 
1826.  In  makin"'  arrano^ements  with  him  for 
his  damages,  he  said,  that  he  ought  to  make 
me  (the  engineer)  a  present  of  all  the  land  he 
had,  for  that  the  second  year  I  was  at  the 
roads  he  sold  more  hats  to  the  people  of  the 
mountains  alone,  than  he  did  for  seven  years 
before  to  the  high    and   low  lands  together. 
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Although  he  never  worked  a  day  on  the  roads, 
he  got  comfort  and  prosperity  by  them." 

The  hatter  of  Castle-island  got  comfort  and 
prosperity  by  the  roads,  because  the  man  who 
had  to  sell  and  the  man  who  had  to  buy  were 
brought  closer  to  each  other  by  means  of  the 
roads.  When  there  were  no  roads,  the  hatter 
kept  his  goods  upon  the  shelf,  and  the  labourer 
in  the  mountains  went  without  a  hat.  When 
the  labourer  and  the  hatter  were  brought  to- 
gether by  the  roads,  the  hatter  soon  sold  off  his 
stock,  and  the  manufacturer  of  hats  went  to 
work  to  produce  him  a  new  stock  ;  while  the 
labourer,  who  found  the  advantage  of  having 
a  hat,  also  went  to  work  to  earn  more  money, 
that  he  might  pay  for  another  when  he  should 
require  it.  It  became  a  fashion  to  wear  hats, 
and  of  course  a  fashion  to  work  hard,  and  to 
save  time,  to  be  able  to  pay  for  them.  Thus 
the  road  created  industry  on  both  sides,  on  the 
side  of  the  producer  of  hats  and  that  of  the 
consumer. 

^  But  there  are  people  who  can  understand 
the  value  of  a  road,  who  cannot  perceive  that 
of  a  steam-engine.  Let  us  see  what  the  steam- 
engine  does  for  communication. 

The  establishment  of  steam-boats  between 
England  and  Ireland  has  greatly  contributed 
to  the  prosperity  of  both  countries.  How 
have  steam-boats  done  this  ?  They  have 
brought  the  people  closer  together.  They 
have  made  the  closely-packed  million  of  people 
who  live  in  the  country  round  Liverpool^  the 
neighbours   of  the   small   farmers    and  pea- 
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sants  who  live  amonn'st  the  rich  valHes  of  Ire- 
hmd.  Tlie  steam-boat  has  given  cheaper  food 
and  more  of  it  to  the  manufacturers  on  the 
banks  of  the  Mersey,  and  cheaper  clothes  and 
more  of  them  to  the  labourers  on  the  banks 
of  the  Shannon.  In  other  words,  to  use  the 
lano-uaii'e  of  an  intellic:ent  witness  before  a 
conmiittee  of  the  Houseof  Commons,  "  Steam- 
navi£i:ation  has  "fiven  to  Ireland  the  dearest 
and  best  market  for  her  ai^ricultural  produce 
of  all  kinds,  as  well  as  the  cheapest  and  best 
market  from  which  to  bring  manufactures  of 
all  kinds  for  the  consumption  of  her  population 
in  return."  We  shall  see  how  these  two 
causes  operate  to  increase  the  comforts,  by 
lessening  the  cost  of  production  to  both  par- 
ties ;  and  we  shall  see  these  effects  most 
plainly  in  the  facts  stated  by  an  accurate  ob 
server,  Mr.  Williams,  who  gave  his  evidence 
last  year  to  parliament,  on  the  condition  of  the 
people  of  Ireland. 

Mr.  Williams  says,  that  before  the  steam- 
boats were  established,  there  was  little  trade  in 
the  smaller  articles  of  farming  production,  such 
as  poultry  and  eggs.  The  first  trading  steam- 
boat from  Liverpool  to  Dublin  was  set  up  in 
1824  ;  there  are  now  tbrty  such  boats  between 
England  and  Ireland.  The  sailing  vessels 
were  tiom  one  week  to  two  or  three  weeks  on 
the  passage ;  the  voyage  from  Liverpool  to 
Dublin  is  now  performed  in  fourteen  hours. 
Reckoning  ten  miles  for  an  hour,  Dublin 
and  Liverpool  are  140  miles  apart  ;  with 
the  old  vessels,   taking  twelve   days   as    the 
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averag-e  time  of  the  voyag-e,  they  were  sepa- 
rated as  completely  as  they  would  be  by 
a  distance  of  28S0  miles.  What  is  the  con- 
sequence? "Traders  may  now  have  from 
any  of  the  manufacturing-  towns  in  Eng'land, 
within  two  or  three  days,  even  the  smallest 
quantity  of  any  description  of  goods  ;"  and 
thus,  "  one  of  the  effects  has  been  to  give  a 
productive  employment  to  the  capital  of  per- 
sons in  secondary  lines  of  business,  that  for- 
merly could  not  have  been  brought  into  action." 
Mr.  Williams  adds,  "  I  am  a  daily  witness  to 
the  intercourse  by  means  of  the  small  traders 
themselves  between  England  and  Ireland. 
Those  persons  find  their  way  into  the  interior 
of  England,  and  purchase  manufactured  goods 
themselves.  They  are  of  course  enabled  to 
sell  them  upon  much  better  terms  in  Ireland  ; 
and  I  anticipate  that  this  will  shortly  lead  to 
the  creation  of  shops  and  other  establishments 
in  the  interior  of  Ireland,  for  the  sale  of  a 
great  variety  of  articles  which  are  not  now  to 
be  had  there."  And  how  do  the  small  dealers 
in  English  manufactured  goods  find  purchasers 
in  the  rude  districts  of  Ireland  for  our  clothes 
and  our  hardware?  Because  the  little  farmers 
have  sent  us  their  butter  and  eggs  and  poul- 
try, and  have  either  taken  our  manufactures  in 
exchange,  or  have  taken  back  our  money  to 
purchase  our  manufactures,  which  is  the  same 
thing.  Many  millions  of  eggs,  collected 
amongst  the  very  poorest  classes  by  the  in- 
dustry of  women  and  children,  are  annually 
sent  from  Dublin  to  Liverpool,     Mr.  Williams 
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has  known  fifty  tons,  or  eight  hundicd  and 
eigfhty  thousand  Cong's,  shipped  in  one  day,  as 
well  as  ten  tons  of  poultry  ;  and  he  says,  this  is 
q\iite  a  new  creation  of  property.  It  is  a  crea- 
tion of  property  that  has  a  direct  tendency  to 
act  upon  the  condition  of  the  poorer  classes  in 
Ireland ;  for  the  produce  is  laid  out  in  pro- 
vidiniT  clothes  for  the  females  and  children  of 
the  families  who  engage  in  rearing-  poultry  and 
collectinir  eggs.  Thus  the  English  manufac- 
turer  is  bettered,  for  he  has  a  new  market  for 
his  manufactures,  which  he  exchanges  for 
cheap  provisions ;  and  the  dealer  in  poultry 
and  eg'gs  has  a  new  impulse  to  this  branch  of 
industry,  because  it  enables  him  to  give  clothes 
to  his  wife  and  children. 

This  exchange  of  benefits — this  advance- 
ment in  the  condition  of  both  parties — this 
creation  of  produce  and  of  profitable  labour — 
this  increase  in  the  number  of  labourers — 
could  not  have  taken  place  without  machinery. 
That  machinery  is  the  carriage  which  conveys 
the  produce  to  the  river,  and  the  steam-boat 
which  makes  a  port  in  another  country  much 
nearer,  for  ])ractical  purposes,  than  the  market- 
town  of  a  thinly-peopled  district.  A  new  ma- 
chinery is  added  ;  the  steam-carriage  ruiuiing 
on  tile  rail-road,  which  in  the  case  of  the  Li- 
verpool and  l\Ianchester  rail-road,  as  one  of 
the  witnesses  truly  says,  "  is  like  carrying- 
Liverpool  forty  miles  into  the  interior,  and 
thus  extending  the  circle  to  which  the  supply 
will  be  applicable."  The  last  invention  })er- 
fects  all  the  inventions  which  have  preceded 
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it.  The  village  and  the  city  are  brought  close 
together,  in  effect,  and  yet  retain  all  the  ad- 
vantages of  their  local  separation  ; — the  port 
and  the  manufactory  are  divided  only  by  two 
hours  distance  in  time,  while  their  distance  in 
space  affords  room  for  all  the  various  occupa- 
tions which  contribute  to  the  perfection  of  either. 
The  whole  territory  of  Great  Britain  and  Ire- 
land is  more  compact,  more  closely  united, 
more  accessible,  than  was  a  single  county  two 
centuries  ago.*  Men  can  exchange  their  com- 
modities at  the  best  market ;  the  seller  and  the 
buyer  are  each  free  to  choose  their  market.  If 
Ireland  sends  to  Liverpool  more  cattle  than 
Liverpool  can  consume,  they  can  go  upon  the 
rail-road  to  Manchester.  If  Manchester  has 
a  cheap  stock  of  cotton  cloth  which  Liverpool 
does  not  want  for  America,  the  pieces  will 
find  their  way  to  the  small  dealers  in  the  ham- 
lets of  Ireland. 

And  there  are  some  men  who  say  that  this 
wonderful  communication,  the  greatest  tri- 
umph of  modern  skill,  is  not  a  blessing ; — for 
the  machinery  has  put  somebody  out  of  em- 
ploy. Baron  Humboldt,  a  traveller  in  South 
America,  tells  us,  that  upon  a  road  being  made 
over  a  part  of  the  great  chain  of  mountains, 
called  the  Andes,  the  government  was  peti- 
tioned against  the  road,  by  a  body  of  men  who 
for  centuries  had  gained  a  living  by  carrying 
travellers  in  baskets  strapped  upon  their  backs 
over  the  fearful  rocks  which  only  these  guides 
could  cross.  Which  was  the  better  course — 
*  See  Appendix,  No.  VI.  p.  213. 
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to  make  tlie  road,  and  create  the  thousand 
employments  belonij^inrr  to  freedom  of  inter- 
course, for  these  very  carriers  of  travellers,  and 
for  all  otiier  men  ;  or  to  leave  the  mountains 
without  a  road,  that  the  poor  jruides  mip^ht 
c;ain  a  premium  for  risking  their  lives  in  an 
unnecessary  peril  ? 


CHAPTER  Vlir. 

The  people  who  live  in  small  villages,  or 
in  scattered  habitations  in  the  country,  have 
certainly  not  so  many  direct  benefits  Irom  ma- 
chinery as  the  inhabitants  of  towns.  They 
have  the  articles  at  a  cheap  rate,  which  ma- 
chines produce,  but  there  are  not  so  many 
machines  at  work  for  them  as  for  the  inhabit- 
ants of  towns.  From  want  of  knowledge 
they  are  unable  to  perceive  the  connexion  be- 
tween a  cheap  coat  or  a  cheap  tool,  and  the 
machines  which  make  them  plentiful,  and 
therefore  cheap.  But  even  they,  when  the 
saving  of  labour  by  a  machine  is  a  saving 
which  immediately  affects  them,  are  not  slow 
to  acknowledge  the  benefits  they  derive  from 
that  best  of  economy.  The  scriptures  allude 
to  the  painful  condition  of  the  *'  hewers  of 
wood"  and  the  "  drawers  of  water  ;"  and  cer- 
tainly, in  a  state  of  society  where  there  are  no 
machines  at  all,  or  very  rude  machines,  to 
cut  down  a  tree  and  cleave  it  into  logs,  or  to 
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raise  a  bucket  from  a  well,  are  very  laboriou 
occupations,  the  existence  of  which,  to  any  ex- 
tent amongst  a  people,  would  mark  them  as 
remaining  in  a  wretched  condition.  In  our 
own  country,  at  the  present  day,  there  are  not 
many  houses,  in  situations  where  water  is  at 
hand,  that  have  not  the  windlass,  or  what  is 
better,  the  pump,  to  raise  this  great  necessary  of 
life  from  the  well.  Some  cottagers,  however, 
have  no  such  machines,  and  bitterly  do  they 
lament  the  want  of  them.  We  once  met  an  old 
woman  in  a  country  district,  tottering  under  the 
weiofht  of  a  bucket,  which  she  was  labouring  to 
carry  up  a  hill.  We  asked  her  how  she  and  her 
family  were  off  in  the  world.  She  replied,  that 
she  could  do  pretty  well  with  them,  for  they 
could  all  work,  if  it  were  not  for  one  thing — 
it  was  one  person's  labour  lo  fetch  water  from 
the  spring ;  but,  said  she,  if  we  had  a  pump 
handy,  we  should  not  have  much  to  complain 
of.  This  old  woman  very  wisely  had  no  love 
of  labour  for  its  own  sake  ;  she  saw  no  ad- 
vantage in  the  labour  of  one  of  her  family 
being  given  for  the  attainment  of  a  good, 
which  she  knew  might  be  attained  by  a  very 
common  invention.  She  wanted  a  machine  to 
save  that  labour.  Such  a  machine  would  have 
set  at  liberty  a  certain  quantity  of  labour  which 
Mas  previously  employed  unprofitably  ;  in 
other  words,  it  would  have  left  her  or  her 
children  more  time  for  more  profitable  work, 
and  then  the  family  earnings  would  have  been 
increased. 

But  there  is  another  point  of  view  in  which 
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this  macliine  would  have  benefited  the  i»-ood 
woman  and  her  family.  Water  is  not  only 
necessary  to  drink  and  to  prepare  food  with, 
but  it  is  necessary  for  cleanliness,  and  clean- 
liness is  necessary  for  health.  If  there  is  a 
scarcity  of  water,  or  if  it  reqnires  a  great  deal 
of  labour  to  obtain  it,  (which  comes  to  the 
same  thin^  as  a  scarcity,)  the  uses  of  water 
for  cleanliness  will  be  wholly,  or  in  part  neg- 
lected. If  the  neglect  becomes  a  habit,  which 
it  is  sure  to  do,  disease,  and  that  of  the  worst 
sort,  cannot  be  prevented. 

When  men  gather  together  in  large  bodies, 
and  inhabit  towns  or  cities,  a  plentiful  supply 
of  water  is  the  first  thing  to  which  they  direct 
their  attention.  If  towns  are  built  in  situa- 
tions where  pure  water  cannot  be  readily 
obtained,  the  inhabitants,  and  especially  the 
poorer  sort,  sutler  even  more  misery  than 
results  from  the  want  of  bread  or  clothes.  In 
some  cities  of  Spain,  for  instance,  where  the 
people  imderstand  very  little  about  machinery, 
water,  at  particular  periods  of  the  year,  is  as 
dear  as  wine  ;  and  the  labouring  classes  are 
consequently  in  a  most  miserable  condition. 
In  London,  on  the  contrary,  water  is  so  plen- 
tiful, that  twenty-nine  millions  of  gallons  are 
daily  supplied  to  the  inhabitants  ;  which  quan- 
tity, distributed  to  about  one  hundred  and 
twenty-five  thousand  houses  and  other  build- 
ings, is  at  the  rate  of  above  two  hundred  gal- 
lons every  day  to  each  house.  To  many  of 
the  houses  this  water  is,  by  the  aid  of  machi- 
nery, not  only  delivered  to  the  kitchens   and 
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wash-houses  on  the  ground-floors,  where  it  is 
most  wanted,  but  is  sent  up  to  the  very  tops 
of  the  houses,  to  save  even  the  comparatively 
Httle  labour  of  fetching  it  from  the  bottom. 
All   this  is  done   at  an   average   cost  to  each 
house  of  about  two-pence  a  day  ;   which  is  a 
less  price  than  the   labour  of  an  able-bodied 
man  would  be  worth  to  fetch  a  single  bucket, 
from  a  spring  half  a  mile  from  his  own  dwelling. 
And  how  did  the  inhabitants  of  London  set 
about  getting  this  great  supply  of  water  ?  How 
did  they  get  a  sufficient  rpiantity,  not  only  to  use 
as  much  as  they  please  for  drinking,  for  cooking, 
and  for  washing,  but  obtained  such  an  abun- 
dance, that  the  poorest  m.an  can  afford  to  throw 
it  away  as  if  it  cost  nothing,  into  the  channels 
which  are  also  provided  for  carrying  it  off,  and 
thus  to  free  his  own  room  or  house  from  every 
impurity;   and  by  so  doing  to  render  this  vast 
place  one  of  the  most  healthful   cities  in  the 
world  ?  They  set  about  doing  this  great  work  by 
machinery ;  and  they  began  to  do  it  when  the 
value  of  machinery  in  other  things  was  not  so 
well  understood  as  it  is  now.     As  long  ago  as 
the  year  1236,  when  a  great  want  of  water  was 
felt  in  London,  the  little  springs  being  blocked 
up  and  covered  over  by  buildings,  the  ruling 
men  of  the  city  caused  water  to  be  brought  from 
Tyburn,  which  was  then  a  distant  village,  by 
means  of  pipes  ;  and  they  laid  a  tax  upon  par- 
ticular branches  of  trade  to  pay  the  expense  of 
this  great  blessing  to  all.    In  succeeding  times 
more  pipes   and  conduits,   that  is,  more  ma- 
chinery, was   established   for  the  same  good 
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purpose  ;  and  two  centuries  afterwards,  Kinp^ 
Henry  the  Sixtli  gave  his  aid  to  the  same  sort 
of  works,  in  granting"  particular  advantages  in 
obtaining  lead  for  making  the  pipes.  The 
reason  for  this  aid  to  such  works  was,  as  the 
royal  decree  set  forth,  that  they  were  "  for  the 
common  utility  and  decency  of  all  the  city, 
and  for  the  universal  advantage  ^^^  and  a  very 
true  reason  this  was.  As  this  great  town  more 
and  more  increased,  more  water-works  were 
found  necessary ;  till  at  last,  in  the  reign  of 
James  the  First,  which  was  nearly  two  hun- 
dred years  after  that  of  Henry  the  Sixth,  a 
most  ingenious  and  enterprising  man,  and  a 
great  benefactor  to  his  country,  Hugh  Myddle- 
ton,  undertook  to  bring  a  river  of  pure  water 
above  thirty-eight  miles  out  of  its  natural  course, 
for  the  supply  of  London.  He  persevered  in  this 
immense  undertaking,  in  spite  of  every  diffi- 
culty, till  he  at  last  accomplished  that  g-reat 
g-ood  which  he  had  proposed,  of  bringing 
wholesome  water  to  every  man's  door.  At  the 
present  time,  the  New  River,  which  was  the 
work  of  Hugh  Myddleton,  supplies  thirteen  mil- 
lions of  gallons  of  water  every  day  ;  and  though 
the  original  projector  was  ruined  by  the  under- 
taking, in  consequence  of  the  difficulty  which 
he  had  in  procuring-  proper  support,  such  is 
now  the  general  advantage  of  the  benefit  which 
he  procured  for  his  fellow  citizens,  and  so  de- 
sirous are  the  people  to  possess  that  advantage, 
that  a  share  in  the  New  River  Company,  which 
was  at  first  sold  at  one  hundred  pounds,  is 
now  worth  fifteen  thousand  pounds. 
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Before   the    people    of  London   had   water 
broug'ht  to  their  own  doors,  and  even  into  their 
very    houses,   and    into   every   room    of  their 
houses  where  it  is  desirable  to  bring  it,  they 
were  obliged  to  send  for  this  great  article  of 
life — first,  to  the  few  springs  which  were  found 
in    the    city  and   its   neighbourhood,   and  se- 
condly, to  the  conduits  and   fountains,  which 
were    imperfiect    mechanical    contrivances    for 
bringing  it.     The  service-pipes  to  each  house 
are  more  perfect  mechanical  contrivances  ;  but 
they  could  not  have  been  rendered  so  perfect 
without  engines,  which  force  the  water  above 
the  level  of  the  source  from  which  it  is   taken. 
When  the  inhabitants  fetched  their  water  from 
the  springs    and  conduits   there   was   a  great 
deal  of  human    labour  employed  ;   and   as   in 
every  large  community  there  are  always  peo- 
ple ready  to  perform  labour  for  money,  many 
persons  obtained  a  living  by  carrying  water. 
When  the  New  River  had  been  dug,   and  the 
pipes    had  been  laid  down,   and  the  engines 
had  been  set  up,  it  is  perfectly  clear  that  there 
would  have  been  no  further   need   for  these 
water-carriers.     When  the  people  of  London 
could  obtain  two  hundred  gallons  of  water  for 
two-pence,  they  would  not  employ  a  man  to 
fetch    a   single    bucket   from  the  river  or  the 
fountain  at  the  same  price.     They  would  not, 
for  the  mere  love  of  employing  human  labour 
directly,  continue  to  buy  an  article  very  dear, 
which,  by  mechanical  aid,  they  could  buy  very 
cheap.   If  they  had  resolved,  from  any  mistaken 
notions  about  machinery,  to  continue  to  em- 
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])loy  the  water-carriers,  they  must  have  been 
contented  with  one  oallon  of  water  a  day  in- 
stead of  two  hundred  n-allons.  Or  if  they  had 
consumed  a  larn;er  (juantity,  and  continued  to 
pay  the  price  of  brino-inp,'  it  to  them  by  hand, 
they  must  have  denied  themselves  other  neces- 
saries and  comforts.  They  must  have  gone 
without  a  certain  portion  of  food,  or  clothing-, 
or  fuel,  which  they  are  now  enabled  to  obtain 
by  the  saving  in  the  article  of  water.  To  have 
had  tor  each  house  two  hundred  jjallons  of 
water,  and  in  havina;  this  two  hundred  gallons 
of  water,  to  have  had  the  cleanliness  and 
health  which  result  from  its  use,  would  have 
been  utterly  impossible.  At  two-pence  a  gal- 
lon, which  would  not  have  been  a  large  price 
considering  the  distances  to  which  it  must 
have  been  carried,  the  same  supply  of  water 
would  have  cost  about  nine  millions  of  pounds 
sterling  a  year,  and  would  have  employed,  at 
the  wages  of  two  shillings  a  day,  more  than 
one  half  of  all  the  present  inhabitants  of  Lon- 
don, or  eight  hundred  thousand  people,  that  is, 
about  four  times  the  number  of  able-bodied 
men  altogether  contained  in  the  metropolis. 
Such  a  supply  therefore  would  have  been  ut- 
terly out  of  the  question.  To  have  supplied 
one  gallon  instead  of  two  hundred  gallons  to 
each  house  at  the  same  rate  of  wages,  would 
have  required  the  labour  of  twelve  thousand 
men.  It  is  evident  that  even  this  number 
could  not  have  been  employed  in  such  an 
office ;  because  had  there  been  no  means  of 
supplying  London  with  water  but  the  means 
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of  human  hands,  London  could  not  have  in- 
creased to  one  twentieth  of  its  present  size;  — 
there  would  not  have  been  one  twentieth  part 
of  the  population  to  have  been  supplied — and 
therefore  six  hundred  water-carriers  would 
have  been  an  ample  proportion  to  this  popu- 
lation. 

There  is  now,  certainly,  no  labour  to  be  per- 
formed by  water-carriers.  But  suppose  that 
five  hundred  years  ag;o,  when  there  were  a 
small  number  of  persons  who  gained  their 
living  by  such  drudgery,  they  had  determined, 
with  as  much  justice  and  reason  as  the  present 
breakers  of  machinery,  to  prevent  the  bringing 
of  water  by  pipes  into  London.  Suppose  also 
that  they  had  succeeded;  and  that  up  to  the 
present  day  we  had  no  pipes  or  other  me- 
chanical aids  for  supplying  the  water.  It  is 
quite  evident  that  if  this  misfortune  had  hap- 
pened— if  the  welfare  of  the  many  had  been 
retarded,  (for  it  never  could  have  been  finally 
stopt,)  by  the  ignorance  of  the  few — London, 
as  we  have  already  shown,  would  not  have 
had  a  twentieth  part  of  its  present  population ; 
and  the  population  of  every  other  town,  de- 
pending as  population  does  upon  the  increase 
of  'profitable  labour,  could  never  have  gone 
forward.  How  then  would  the  case  have  stood 
as  to  the  amount  of  labour  enaasred  in  the 
supply  of  water?  A  few  hundred,  at  the  ut- 
most a  few  thousand,  carriers  of  water  would 
have  been  employed  throughout  the  kingdom ; 
while  the  smelters  and  founders  of  iron  of 
which  water-pipes  are  made,  the  labourers  who 
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lay  down  these  pipes,  the  founders  of  lead  who 
make  the  service-pipes,  and  the  phimbers  who 
apply  them  ;  the  carriers,  whether  by  water  or 
land,  who  are  eng-aged  in  bringing  them  to  the 
towns,  the  manufacturers  of  the  engines  which 
raise  the  water,  the  builders  of  the  houses  in 
which  the  engines  stand, — these,  and  many 
other  labourers  and  mechanics  who  directly 
and  indirectly  contribute  to  the  same  public 
advantage,  could  never  have  been  called  into  em- 
ployment. To  have  continued  to  use  the  power 
of  the  water-carriers,  would  have  rendered 
the  commoditv  two  hundred  times  dearer  than 
it  is  supplied  by  mechanical  power.  The  pre- 
sent cheapness  of  production,  by  mechanical 
power,  supplies  employment  to  an  infinitely 
greater  number  of  persons  than  could  have 
been  required  by  a  perseverance  in  the  rude 
and  wasteful  system  which  belonged  to  former 
ages  of  ignorance  and  wretchedness. 

The  supply  of  artificial  light,  by  gas,  may 
be  proved  to  be  an  equal  advantage  to  the 
consumers  and  the  producers,  by  the  same 
course  of  argument. 


CHAPTER  IX. 

There  was  a  time  when  the  people  of  Eng- 
land were  very  inferior  to  those  of  the  Low 
Countries,  of  France,    and   of  Germany,    in 
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various  productions  of  manufacturing-  industry. 
We  first  gave  an  impulse  to  our  woollen  trade, 
which  for  several  centuries  was  the  great  staple 
of  the  country,  by  procuring"  foreign  workmen 
to  teach  our  people  their  craft.  Before  that 
period  the  nations  on  the  Continent  had 
a  proverb  against  us.  They  said,  "  the 
stranger  buys  of  the  Englishman,  the  skin 
of  the  fox  for  a  groat,  and  sells  him  the  tail 
affain  for  a  shilling."  The  proverb  meant, 
that  we  had  not  skill  to  convert  the  raw 
material  into  an  article  of  use,  and  that  we 
paid  a  large  price  for  the  labour  and  ingenuity 
which  made  our  native  material  available  to 
ourselves. 

But  still  our  intercourse,  such  as  it  was  then, 
with  "  the  stranger"  was  better  than  no  inter- 
course. We  gave  the  rough  and  stinking  fox's 
skin  for  a  groat,  and  we  got  the  nicely-drest 
tippet  for  a  shilling.  The  next  best  thing  to 
dressing  the  skin  ourselves,  was  to  pay  other 
people  for  dressing  it.  Without  foreign  com- 
munication we  should  not  have  got  that  article 
of  clothing  at  all.  . 

All  nations  that  have  made  any  considerable 
advance  in  civilization  have  been  commercial 
nations.  The  arts  of  life  are  very  imperfectly 
understood  in  countries  which  have  little  com- 
munication with  the  rest  of  the  world,  and 
consequently  the  inhabitants  are  poor  and 
wretched; — their  condition  is  not  bettered  by 
the  exchange  with  other  countries,  either  of 
goods  or  of  knowledge.  They  have  the  fox's 
skin,  but  they  do  not  know  how  to  convert  it 
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into  value,  by  being  furriers  themselves,  or  by 
communication  with  "  stranger"  furriers. 

The  people  of  the  East,  amongst  whom  a 
certain  degree  of  civilization  has  existed  from 
high  antiquity,  were  not  only  the  growers  of 
many  productions  which  were  unsuited  to  the 
cHmate  and  soil  of  Europe,  but  they  were  the 
manufacturers  also.  Cotton,  for  instance,  was 
cultivated  from  time  immemorial  in  Hindostan, 
in  China,  in  Persia,  and  in  Egypt.  Cotton 
was  a  material  easily  grown  and  collected ; 
and  the  patient  industry  of  the  people  by  whom 
it  was  cultivated,  their  simple  habits,  and  their 
few  wants,  enabled  them  to  send  into  Euroyjc 
their  manufactured  stuffs  of  a  fine  and  durable 
quality,  under  every  disadvantage  of  land- 
carriage,  even  from  the  time  of  the  ancient 
Greeks.  Before  the  discovery,  however,  of  the 
passage  to  India  by  the  Cape  of  Good  Hope, 
cotton  goods  in  Europe  were  articles  of  great 
price  and  luxury.  A  French  writer,  M.  Say, 
well  observes,  that  although  cotton  stuffs  were 
cheaper  than  siHi,  (which  was  formerly  sold 
for  its  weight  in  gold,)  ihey  were  still  articles 
which  could  only  be  purchased  by  the  most 
opulent  ;  and  that,  if  a  Grecian  lady  could 
awake  from  her  sleep  of  two  thousand  years, 
her  astonishment  would  be  unbounded,  to  see 
a  simple  country  girl  clothed  with  a  gown  of 
printed  cotton,  a  muslin  kerchief,  and  a  coloured 
shawl. 

When  India  was  open  to  the  ships  of  Europe, 
the  Portuguese,  the  Dutch,  and  the  English, 
sold  cotton  goods  in  every  market,  in  consider* 
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able  quantities.  These  stuffs  bore  their  Indian 
names  of  calicos  and  muslins  ;  and  whether 
bleached  or  dyed,  were  equally  valued  as 
among-st  the  most  useful  and  ornamental  ar- 
ticles of  European  dress. 

In  the  seventeenth  century,  France  began  to 
manufacture  into  stuffs  the  raw  cotton  im- 
ported from  India,  as  Italy  had  done  a  century 
before.  A  cruel  act  of  despotism  drove  the 
best  French  workmen,  who  were  protestants, 
into  England,  and  we  learnt  the  manufacture. 
The  same  act  of  despotism,  the  revocation 
of  the  edict  of  Nantes,  caused  the  settlement 
of  silk-manufacturers  in  Spitalfields.  We  did 
not  make  any  considerable  progress  in  the 
art,  nor  did  we  use  the  material  of  cotton 
exclusively  in  making-  up  the  goods.  The 
warp,  or  longitudinal  threads  of  the  cloth,  were 
of  flax,  the  weft  only  was  of  cotton  ;  for  we 
could  not  twist  it  hard  enough  by  hand  to  serve 
both  purposes.  This  weft  was  spun  entirely 
by  hand  with  a  distaff  and  spindle, — the  same 
tedious  process  which  prevails  amongst  the 
natives  of  India.  Our  manufacture,  in  spite  of 
all  these  disadvantages,  continued  to  increase ; 
so  that  about  1760,  although  there  were  fifty 
thousand  spindles  at  work  in  Lancashire  alone, 
the  weaver  found  the  greatest  difficulty  in  pro- 
curing a  sufficient  supply  of  thread.  Neither 
weaving  nor  spinning  were  then  carried  on  in 
large  factories.  They  were  domestic  occupa- 
tions. The  women  of  a  family  worked  at  the 
distaff  or  the  hand-wheel,  and  there  were 
two  operations  necessary  in  this  department ; 
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roving,  or  coarse  spinning,  reclueed  the  carded 
cotton  to  the  thickness  of  a  quill,  and  the 
spinner  afterwards  drew  out  and  twisted  the 
roving  into  weft  fine  enough  for  the  weaver. 
A  writer  on  the  cotton  manufacture,  Mr.  Guest, 
states,  that  very  few  weavers  could  procure  weft 
enough  to  keep  themselves  constantly  employed. 
"  It  was  no  uncommon  thing,"  he  says,  "  for 
a  weaver  to  walk  three  or  four  miles  in  a  morn- 
ing, and  call  on  five  or  six  spinners,  before  he 
could  collect  weft  to  serve  him  Tor  the  re- 
mainder of  the  day  ;  and  when  he  wished  to 
weave  a  piece  in  a  shorter  time  than  usual,  a 
new  ribbon  or  gown  was  necessary  to  quicken 
the  exertions  of  the  spinner." 

That  the  manufacture  should  have  flourished 
in  Enccland  at  all  under  these  difficulties  is 
honourable  to  the  industry  of  our  country  ;  for 
the  machinery  used  in  weaving  was  also  of  the 
rudest  sort,  so  that  if  the  web  was  more  than 
three  feet  wide,  the  labour  of  two  men  was 
necessary  to  throw  the  shuttle.  English  cotton 
goods,  of  course,  were  very  dear,  and  there 
was  litde  variety  in  them.  The  cloth  made  of 
flax  and  cotton  was  called  fustian.  We  still 
received  the  calicos  and  printed  cottons  from 
India. 

In  a  coimtry  like  ours  where  men  have 
learnt  to  think,  and  where  ingenuity  therefore 
is  at  work,  a  deficiency  in  material  or  in  labour 
to  meet  the  demand  of  a  market  is  sure  to  call 
forth  invention.  It  is  nearly  a  century  ago 
since  it  was  perceived  that  spinning  by  ma- 
chinery might  give  the  supply  which  human 
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labour  was   inadequate  to  produce,  because, 
doubtless,   the   remuneration  for   that  labour 
was  very  small.     The  work  of  the  distaff,  as  it 
was   carried    on    at   that   period,   in    districts 
partly  agricultural,  and  partly  commercial,  was 
generally  an  employment  for  the  spare  hours 
of  the  young  women,  and  the  easy  industry  of 
the  old.     It  was  a  labour  that  was  to  assist  in 
maintaining  the  family, — not  a  complete  means 
for  their   maintenance.     The   supply  of  yarn 
was  therefore   insufficient,  and  ingenious  men 
applied  themselves  to  remedy  that  insufficiency. 
Spinning  mills  were  built  at  Northampton  in 
1733,  in  which  it  is  said,  although  we  have  no 
precise  account  of  it,  that  an   apparatus   for 
spinning  was  erected.    A  Mr.  Lawrence  Earn- 
shaw,  of  Mottram,  in  Cheshire,  is  recorded  to 
have  invented  a  machine,  in  1753,  to  spin  and 
reel  cotton  at  one  operation  ;  which  he  shewed 
to    his    neighbours    and    then    destroyed    it, 
through    the    generous   apprehension  that  he 
might   deprive   the  poor  of  bread.     We   must 
admire  the  motive  of  this  good  man,  aUhough 
we  are  now  enabled  to  shew  that  his  judgment 
was  mistaken.     Richard  Arkwright,  a  barber 
of  Preston,  invented,  in  1769,  the  principal  part 
of  the  machinery  for  spinning  cotton,  and  by 
so  doing,  he  gave  bread  to  about  two  millions 
of  people,  instead  of  fifty  thousand ;  and,  as- 
sisted   by  subsequent    inventions,  raised    the 
importation  of  cotton  wool   from  India  from 
less  than  two  millions  of  pounds  per  annum, 
to  two  hundred  of  millions  ; — set  in  motion  six 
millions  of  spindles,  instead  of  fifty  thousand; 
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— and  increased  the  annual  produce  of  the 
iTianufacture  from  two  hundred  thousand 
pounds  sterliiii^  to  thirty-six  million  pounds. 

And  iiow  did  he  effect  this  g-reat  revolution  ? 
He  asked  himself  vvhethe-r  it  was  not  ])ossible, 
instead  of  a  wheel  which  spins  a  single  thread 
of  cotton  at  a  time,  and  by  means  of  which  the 
spinner  could  obtain  in  twenty-four  hours  about 
two  ounces  of  thread, — whether  it  might  not  be 
possible  to  spin  the  same  material  upon  a  great 
number  of  wheels,  from  which  numy  hundreds 
of  threads  might  issue  at  the  same  moment. 
The  difficulty  was  in  giving  to  these  numerous 
wheels,  spinning  so  many  threads,  the  peculiar 
action  of  two  hands  when  they  pinch,  at  a  lit- 
tle distance  from  each  other,  a  lock  of  cotton, 
rendering  it  finer  as  it  is  drawn  out.  It  was 
necessary,  also,  at  the  same  time  to  imitate 
the  action  of  the  spindle,  which  twisted  toge- 
ther the  filaments  at  the  moment  they  had 
attained  the  necessary  degree  of  fineness.  It 
would  be  extremely  difficult,  il'not  impossible, 
to  give  an  adequate  idea,  by  words,  of  the 
complex  machincM-y  by  which  Arkwright  ac 
complished  his  object,  or  of  the  subsequent 
improvements  which  have  been  made  upon 
that  machinery.  But  it  may  be  desirable  to 
describe  that  chief  portion  of  his  invention, 
which  enabled  rollers  to  do  the  work  of  human 
fingers,  with  much  greater  precision,  and  in- 
comparably cheaper. 

We  must  suppose  that  by  the  previous  ope- 
ration of  carding,  the  cotton  wool  has  been 
so  combed  and  prepared  as  to  be  lormed  into 
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a  long  untwisted  line  of  about  the  thickness  of 
a  man's  finger.  This  line  so  formed  (after  it 
has  been  introduced  into  the  machine  we  are 
about  to  describe)  is  called  a  roving,  the  old 
name  in  hand-spinning. 

In  order  to  convert  this  rovins:  into  a  thread, 
it  is  necessary  that  the  fibres,  which  are  for 
the  most  part  curled  up,  and  which  lie  in 
all  directions,  should  be  stretched  out  and  laid 
lengthways,  side  by  side ;  that  they  should  be 
pressed  together  so  as  to  give  them  a  more 
compact  form;  and  that  they  should  be  twisted, 
so  as  to  unite  them  all  firmly  together.  In 
the  original  method  of  spinning  by  the  distaff, 
those  operations  were  performed  by  the  finger 
and  thumb,  and  they  were  afterwards  effected 
with  greater  rapidity,  but  less  perfectly,  by 
means  of  the  long-svheel  and  spindle.  For 
the  same  purpose,  Arkwright  employed  two 
pairs  of  small  rollers,  the  one  pair  being  placed 
at  a  little  distance  in  front  of  the  other.  The 
lower  roller  in  each  pair  is  furrowed  or  fluted 
lengthwise,  and  the  upper  one  is  covered 
with  leather ;  so  that,  as  they  revolve  in  con- 
tact with  each  other,  they  take  fast  hold  of  the 
cotton  which  passes  between  them.  Both  pairs 
of  rollers  are  turned  by  machinery,  which  is 
so  contrived  that  the  second  pair  shall  turn 
round  with  much  more  swiftness  than  the 
first.  Now  suppose  that  a  roving  is  put 
between  the  first  pair  of  rollers.  The  im- 
mediate effect  is  merely  to  press  it  together 
into  a  more  compact  form.  But  the  roving 
has  but  just  passed  through  the  first  pair  of 
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rollers,  when  it  is  received  between  the  second 
pair  ;  and  as  the  rollers  of  the  second  pair 
revolve  with'tcr^'iter  velocity  than  those  of  the 
first,  they  draw  the  roving  forwards  with 
g'reater  rapidity  than  it  is  given  out  by  the 
first  pair.  Consequently,  the  roving  will  be 
lengthened  in  passing  from  one  pair  to  the 
other;  and  the  fibres  of  which  it  is  composed 
will  be  drawn  out  and  laid  lengthways  side  by 
side.  The  increase  of  length  will  be  exactly 
in  proportion  to  the  increased  velocity  of  the 
second  pair  of  rollers. 

Two  or  more  rovings  are  generally  united 
in  this  operation.  Thus,  suppose  that  two 
rovings  are  introduced  together  between  the 
first  pair  of  rollers,  and  that  the  second  pair  of 
rollers  moves  with  twice  the  velocity  of  the 
first.  The  new  roving  thus  formed  by  the 
union  of  the  two,  will  then  be  of  exactly  twice 
the  length  of  either  of  the  original  ones.  It 
will  therefore  contain  exactly  the  same  quantity 
of  cotton  per  yard.  But  its  parts  will  be  very 
differently  arranged,  as  its  fibres  will  be  drawn 
out  longitudinally,  and  will  be  thus  much 
better  fitted  for  forming  a  thread.  This  ope- 
ration of  doubling  and  drawing  is  repeated  as 
often  as  is  fouj;d  necessary,  and  the  requisite 
degree  of  twist  is  given  by  a  machine  similar  to 
the  spindle  and  fly  of  the  common  flax-wheel. 

The  fineness  with  which  the  cotton  thread 
can  be  drawn  out,  by  this  machinery,  may  be 
gathered  I'rom  the  fact,  that  Mr.  John  Pollard, 
of  Manchester,  spun,  in  1792,  on  the  mule> 
(the  imme  of  u  particular  description  of  the 
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cotton-Spinning;  machinery,)  no  fewer  than  two 
hundred  and  seventy-eight  hanks  of  yarn, 
forming'  a  thread  upwards  of  one  hundred  and 
thirty-two  miles  in  leng-th,  from  a  sini^le 
pound  of  raw  cotton.  Of  the  rapidity  with 
which  some  portions  of  the  machinery  work, 
you  may  form  an  idea,  when  you  learn  that  the 
very  finest  thread  which  is  used  in  making  lace 
is  passed  through  the  strong  fiame  of  a  lamp, 
which  burns  ofi'the  fibres,  without  burning  the 
thread  itself.  The  velocity  with  which  the 
thread  moves  is  so  great,  that  you  cannot 
perceive  any  motion  at  all.  The  line  of  thread, 
passing  off  a  wheel  through  the  flame,  looks 
as  if  it  were  perfectly  at  rest ;  and  it  appears 
a  miracle  that  it  is  not  burnt. 

The  invention  of  Arkwright — the  substitu- 
tion of  rollers  for  fingers — changed  the  com- 
merce of  the  world.  The  machinery  by  which 
a  man,  or  woman,  or  even  a  child  could  pro- 
duce two  hundred  threads  where  one  was 
produced  before,  caused,  a  cheapness  of  pro- 
duction much  greater  than  that  of  India, 
where  human  labour  is  scarcely  worth  any 
thing.  But  the  fabric  of  cotton  was  also  infi- 
nitely improved  by  the  machinery.  The  hand 
of  the  spinner  was  unequal  in  its  opera- 
tions. It  sometimes  produced  a  fine  thread, 
and  sometimes  a  coarse  one  ;  and  therefore 
the  quality  of  the  cloth  could  not  be  relied 
upon.  The  yarn  which  is  spun  by  machinery 
is  sorted  with  the  greatest  exactness,  and 
numbered  according  to  its  quality.  This  cir- 
cumstance alone,  which  could  only  result  from 
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machinery,  has  a  direct  tendency  to  diminish 
the  cost  of  production.  Machinery  not  only 
adds  to  human  power,  and  economizes  Imman 
time,  but  it  works  up  the  most  common  ma- 
terials into  articles  of  value,  and  equalizes  the 
use  of  valuable  materials.  Thus,  in  linen  of 
which  the  thread  is  spun  by  the  hand,  a  thick 
thread  and  a  thin  thread  will  be  found  side  by 
side ;  and  therefore,  not  only  is  material 
wasted,  but  the  fabric  is  less  durable,  because 
it  wears  unequally. 

These  circumstances — the  diminished  cost 
of  cotton  goods,  and  the  added  value  to  the 
quality — have  rendered  it  impossible  for  the 
cheap  labour  of  India  to  come  into  the  market 
ag-ainst  the  machinery  of  Europe.  The  trade 
in  Indian  cotton  ijoods  is  o'one  for  ever.  Not 
even  the  caprices  of  fashion  can  have  an  ex- 
cuse lor  purchasing  the  dearer  commodity. 
We  make  it  cheaper,  and  we  make  it  better. 
The  trade  in  cotton,  as  it  exists  in  the  present 
day,  is  the  great  triumph  of  human  ingenuity. 
We  bring  the  raw  material  from  the  country  of 
the  people  who  grow  it,  on  the  other  side  of 
our  globe  ;  we  manufacture  it  by  our  ma- 
chines into  articles  which  we  used  to  buy  from 
them  ready-made  ;  and  taking  back  those  arti- 
cles to  their  own  markets,  encumbered  with 
the  cost  of  transport  for  fourteen  thousand 
miles,  and  encumbered  also  with  the  taxes 
which  the  State  has  laid  upon  it  in  many  va- 
rious ways,  we  sell  it  to  these  very  people 
cheaper  than  they  can  produce  it  themselves, 
and  they  buy  it  therefore  with  eagerness, 

? 
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CHAPTER  X. 

It  is  just  possible  that  some  of  you  will  say  it 
matters  not  to  us,  the  working  men  of  Eng- 
land, whether  the  people  of  [ndia  sell  us  raw 
cotton  or  piece  goods ;  or  whether  the  trade 
in  cotton  amounts  to  one  million  a  year  or 
thirty-six  millions.  You  may  want  to  know 
how  you  individually,  whether  labourers  or 
mechanics,  are  benefited  by  these  changes, 
which  look  so  large  in  figures.  We  will  en- 
deavour to  tell  you  how  you  are  benefited. 

Of  the  cotton  cloth  made  in  England,  three 
hundred  and  sixty  million  yards  are  exported, 
and  three  hundred  and  ninety-nine  million 
yards  are  retained  for  home  consumption. 
This  was  the  state  of  the  trade  upon  an  average 
of  years  from  1824  to  1828.  You  are,  doubt- 
less, benefited  very  greatly,  though  indirectly, 
by  the  cotton  cloth  and  the  cotton  yarn  which 
goes  out  of  the  country.  The  difference  in 
the  value  between  the  raw  cotton  and  the  cot- 
ton yarn  or  cloth,  is  the  price  of  your  industry, 
and  of  the  profits  of  capital  which  sets  your 
industry  in  motion.  At  that  price  you  buy 
foreign  produce,  by  which  purchase  you  bring 
many  articles  of  necessity  and  luxury  within 
your  reach.  But  this,  you  say,  is  a  doubtful 
good.  The  good  is  not  doubtful ;  but  the 
objects  which  produce  the  good  are  spread 
over  a  large  surface.  We  shall  confine  your 
attention  therefore  to  one  object. 
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Nearly  twenty  years  after  Arkvvripjht  had 
begun  to   spin   by  machinery,  the   price  of  a 
particular  sort  of  cotton   yarn  much   used    in 
the    manufacture    of  calico    was    thirty-eight 
shillings  a  pound.     That    same    yarn  is   now 
sold  for  between  three  and  four  shillings,  or 
one-twelfth  of  its   price   forty  years  ago.     If 
cotton  goods  were  worn  only  by  the  few   rich, 
as  they  were  worn  in  ancient  times,  and  even 
in  the  latter  half  of  the  last  century,  that  dif- 
ference of  price  would  not  be  a  great  object ; 
but    the    price    is   a   very    important    object 
when   every    man,   woman,   and   child   in   the 
United   Kingdom    has   to   pay   it.      The  four 
hundred  million  yards  of  cloth  which  are   an- 
nually retained  for  home   consumption,  distri- 
buted  amongst   twenty-five  millions  of  popu- 
lation,  allows    sixteen    yards    every    year    for 
each  individual.     We  will  suppose  that  no  in- 
vidual  would  buy  these  sixteen  yards  of  cloth 
unless  he  or  she  wanted  them  ;  that  this  plenty 
of  cloth   is  a  desirable  thing;  that  it  is   con- 
ducive to  warmth  and   cleanliness,  and   there- 
fore to  health  ;  that  it  would  be  a  great  priva- 
tion to  go  without  the  cloth.     At  six-pence  a 
yard,  the  four  hundred  million  yards  of  cloth 
amount  to   ten   million   pounds   sterling.      At 
half-a-crovvn  a  yard,  which  we  will  take  as  the 
average  price  about  five  and  twenty  years  ago, 
they  would  amount  to  fifty  millions  of  pounds 
sterling — an  amount  equal  to  all  the  taxes  an- 
nually paid  in  Great  Britain  and  Ireland.     At 
twelve  times  the  present  price,  or  six  shillings 
a  yard,  which  proportion  we  get  by  knowing 
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the  price  of  yarn  forty  years  a2;o  and  at  the 
present  day,  the  cost  of  four  hundred  million 
yards  of  cotton  cloth  would  be  one  hundred 
and  twenty  millions  of  pounds  sterling-.  It  is 
perfectly  clear  that  no  such  sum  of  money 
could  be  paid  for  cotton  g-oods,  and  that  in 
fact  instead  often  millions  bein<^  spent  in  this 
article  of  clothing-  by  persons  of  all  classes,  in 
consequence  of  the  cheapness  of  the  commo- 
dity, we  should  g^o  back  to  very  nearly  the 
same  consumption  that  existed  before  Ark- 
Wright's  invention,  that  is,  to  the  consumption 
of  the  year  1750,  when  the  whole  amount  of 
the  cotton  manufacture  of  the  kingdom  did 
not  exceed  the  annual  value  of  two  hundred 
thousand  pounds.  At  that  rate  of  value,  the 
quantity  of  cloth  manufactured  could  not  have 
been  equal  to  one-tive-hundredth  part  of  that 
which  is  now  manufactured  for  home  con- 
sumption. So  that  thirty-one  people  each  now 
consume  sixteen  yards  of  cotton  cloth  where 
one  person  eighty  years  ago  consumed  one 
yard.  We  ask  you,  therefore,  if  this  vast 
ditference  in  the  comforts  of  every  family,  by 
the  ability  which  they  now  possess  of  easily 
acquiring  warm  and  healthful  clothing,  is  not 
a  clear  gain  to  all  society,  and  to  every  one  of 
you  as  a  portion  of  society?  It  is  more  espe- 
cially a  gain  to  the  females  and  the  children  of 
your  families,  whose  condition  is  always  de- 
graded when  clothing  is  scanty.  The  power 
of  procuring  cheap  clothing  for  themselves, 
and  for  their  children,  has  a  tendency  to  raise 
the     condition.,  of   females    more    than    any 
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other  addition  to  their  stock  of  comfort.  It 
cultivates  habits  of  cleanhness  and  decency; 
and  those  are  Httle  acquainted  with  the  human 
character  who  can  doubt  whether  cleanliness 
and  decency  are  not  only  i^reat  aids  to  virtue, 
but  virtues  themselves,  John  Wesley  said  that 
cleanliness  was  next  to  godliness.  There  is  little 
self  resjDect  amidst  dirt  and  rags,  and  without 
self  respect  there  can  be  no  foundation  for  those 
qualities  which  most  contribute  to  the  good  of 
society.  The  power  of  procuring  useful  clothing 
at  a  cheap  price  has  raised  the  condition  of 
women  amongst  us,  and  the  influence  of  the 
condition  of  women  upon  the  welfare  of  a 
community  can  never  be  too  highly  estimated. 

That  the  manufacture  of  cotton  by  machi- 
nery has  produced  one  of  the  great  results  for 
which  machinery  is  to  be  desired,  namely, 
cheapness  of  production,  cannot  we  think  be 
doubted.  If  increased  employment  of  human 
labour  has  gone  along  with  that  cheapness  of 
production,  even  the  most  prejudiced  can  have 
no  doubt  of  the  advantages  of  this  machinery 
to  all  classes  of  the  community. 

At  the  time  that  Arkwri^ht  commenced  his 
machinery,  a  man  named  Hargrave,  who  had 
set  up  a  less  perfect  invention,  was  driven  out 
of  Lancashire,  at  the  peril  of  his  life,  by  a 
combination  of  the  old  spinners  by  the  wheel. 
In  1789,  when  the  spinning  machinery  was 
introduced  into  Normandy,  the  hand-spinners 
there  also  destroyed  the  mills,  and  put  down 
the  manufacture  for  a  time.  Lancashire  and 
Normandy  are  now,  in  England  and  France, 
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the  great  seats  of  the  cotton  manufacture.  The 
people  of  Lancashire  and  Normandy  had  not 
formerly  the  means,  as  we  have  now,  of  know- 
ing- that  cheap  production  produces  increased 
employment.  There  were  many  examples  of 
this  principle  formerly  to  be  found  in  arts  and 
manufactures  ;  but  the  people  were  badly 
educated  upon  such  subjects,  principally  be- 
cause studious  and  inquiring  men  had  thought 
such  matters  beneath  their  attention.  We  live 
in  times  more  favourable  for  these  researches. 
The  people  of  Lancashire  and  Normandy,  at 
the  period  we  mention,  being  ignorant  of  what 
would  conduce  to  their  real  welfare,  put  down 
the  machines.  In  both  countries  they  were  a 
very  small  portion  of  the  community  that  at- 
tempted such  an  illegal  act.  The  weavers 
were  interested  in  getting  cotton  yarn  cheap, 
so  the  combination  was  opposed  to  their  inte- 
rests ;  and  the  spinners  were  chiefly  old  women 
and  girls,  very  few  in  number,  and  of  little 
influence.  Yet  they  and  their  friends,  both  in 
England  and  France,  made  a  violent  clamour ; 
and  but  for  the  protection  of  the  laws,  the 
manufactories  in  each  country  would  never  have 
been  set  up.  What  was  the  effect  upon  the  con- 
dition of  this  very  population  ?  M.  Say,  in 
his  "  Complete  Course  of  Political  Economy/* 
(that  is,  the  science  which  teaches  how  the 
wealth  of  a  people  may  be  best  advanced,) 
states,  upon  the  authority  of  an  English  ma- 
nufacturer of  fifty  years  experience,  that,  in  ten 
years  after  the  introduction  of  the  machines, 
the  people  employed  in  the  trade,  spinners  and 
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weavers,  were  more  tluui  forty  times  as  many 
as  when  the  spinning*  was  done  by  hand.    It  was 
calcnlated,  in  1825,  that  the  power  of  twenty 
thonsand  horses  was  employed  in  the  spinning 
of  cotton  ;   and   that  the  power  of  eacli  horse 
yielded,  with  the   aid   of  machinery,  as  much 
yarn  as  one  thousand   and   sixty  six   persons 
could   produce   by  hand.      If  this  calculation 
be  correct,  and  there  is  no  reason  to  doubt  it, 
the   spinninii;   machinery  of  Lancashire   alone 
produced,  in   1825,  as   much   yarnl  as  would 
have  required  twenty-one  million  three  hundred 
and  twenty  thousand  persons  to  produce  with 
the  distaff  and  spindle.    This  immense  power, 
which  is  nearly  equal  to  the  population  of  the 
United  Kingdom,  might  be  supposed  to  have 
superseded  human  labour  altogether  in  the  pro- 
duction of  cotton  yarn.     It  did  no  such  thing. 
It  gave  a  new  direction  to  the  labour  that  was 
formerly  employed  at  the  distaff'  and   spindle ; 
but  it  increased  the  quantity  of  labour  alto- 
gether employed  in  the  manufacture  of  cotton, 
at  least  a  hundred  fold.     It   increased  it  too 
where  an  increase  of  labour"  was  most  desir- 
able.    It  gave  constant,  easy,  and  not  unplea- 
sant occupation  to  women   and   children.     In 
all  the  departments  of  cotton  spinning,  and  in 
many  of  those  of  weaving  by  the  power  loom, 
women   and    children   are   employed.     There 
are  degrees,  of  course,  in  the  agreeable  nature 
of  the  employment,  particularly  as  to  its  being 
more  or  less  cleanly.     But  there  are  extensive 
apartments   in    large    cotton    factories,  where 
great  numbers  of  females  are  daily  engaged  in 
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processes  which  would  not  soil  the  nicest 
fingers,  dressed  with  the  j^reatest  neatness,  and 
clothed  in  materials  (as  all  women  are  now 
clothed)  that  were  set  apart  for  the  highest  in 
the  land  a  century  ago.  And  yet  there  are 
some  who  regret  that  the  aged  crones  no 
longer  sit  in  the  cottage  chimney,  earning  a 
few  pence  daily  by  their  rude  industry  at  the 
wheel  ! 

The  creation  of  employment  amongst  our- 
selves by  the  cheapness  of  cotton  goods  pro- 
duced by  machinery,  is  not  to  be  considered  as 
a  mere  change  from  the  labour  of  India  to  the 
labour  of  England.  It  is  a  creation  of  em- 
ployment, operating  just  in  the  same  manner 
as  the  machinery  did  for  printing  books.  The 
Indian,  it  is  true,  no  longer  sends  us  his 
calicos  and  his  coloured  stuffs  ;  we  make  them 
ourselves.  But  he  sends  us  forty  times  the 
amount  of  raw  cotton  that  he  sent  when  the 
machinery  was  first  set  up.  In  1781  we  im- 
ported five  million  pounds  of  cotton  wool.  In 
1828  we  imported  two  hundred  and  ten  million 
pounds — enough  to  make  twelve  hundred  and 
sixty  million  yards  of  cloth — which  is  about 
two  yards  a  piece  for  every  human  being  in 
the  world.  The  workman  on  the  banks  of  the 
Ganges,  (the  great  river  of  India,)  is  no  longer 
weaving  calicoes  for  us,  in  his  loom  of  reeds 
under  the  shade  of  a  mango  tree  ;  but  he  is 
gathering  for  us  forty  times  as  much  cotton  as 
he  gathered  before,  and  making  forty  times  as 
much  indigo  for  us  to  colour  it  with.  The  export 
of  cotton  has  made  such  a  demand  upon  the 
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Inclian  power  of  labour,  that  even  the  people 
ot'Hiiulostan,  adopting"  European  contrivances, 
have  introduced  machinery  to  pack  the  cotton. 
Bishop  Heber  says,  thai  he  was  frequently 
interested  by  seeing',  at  Bombay,  immense 
bales  of  cotton  lying-  on  the  piers,  and  the 
ingenious  screw,  by  which  an  astonishing-  quan- 
tity is  pressed  into  the  canvas  bags.  The 
Chinese,  on  the  contrary,  from  the  want  of 
these  contrivances  to  press  the  cotton  so  close 
in  bags,  sell  their  cotton  to  us  at  much  less 
profit ;  for  they  pack  it  so  loosely,  that  it  oc- 
cupies three  times  the  bulk  of  the  Indian  cot- 
ton, and  the  freight  costs  twelve  times  the 
price  on  this  account.  When  the  Chinese  ac- 
quire the  knowledge  from  other  nations,  which 
their  institutions  now  shut  out,  they  will  know 
the  value  of  mechanical  skill,  in  preference  to 
unassisted  manual  labour. 

The  arguments  for  the  use  of  machinery, 
that  may  be  derived  from  the  manufacture  of 
SILK,  are  precisely  the  same  as  those  we  have 
exhibited  in  the  manufacture  of  cotton.  The 
cost  of  production  has  been  lessened — the 
employment  of  the  producers  has  been  in- 
creased. When  the  frame-work  knitters  of 
silk  stockings  petitioned  Oliver  Cromwell  lor  a 
charter,  they  said,  "  the  Englishman  buys  silk 
of  the  stranger  for  twenty  marks,  and  sells  him 
the  same  again  for  one  hundred  pounds." 
The  higher  pride  of  the  present  day  is,  that  we 
buy  three  million  and  a  half  pounds  of  raw 
silk  from  the   stranger,  employ  half  a  million 
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of  our  own  people  in  the  manufacture  of  it  by 
the  aid  of  machinery,  and  sell  it  to  the  stranger^ 
and  our  own  people,  at  a  price  as  low  as  that 
of  the  calico  of  half  a  century  ago. 

The  manufactures  of  woollen  cloth,  and  of 
LINEN  CLOTH,  partly  carried  on  with  materials 
produced  by  ourselves,  and  partly  with  wool 
and  flax  bought  from  other  nations,  have  in- 
creased, with  the  use  of  machinery,  in  the  same 
way  as  the  cotton  manufacture.  In  both 
cases,  the  article  produced  is  diminished  in 
price. 


CHAPTER  XL 

The  beaver  builds  his  huts  with  the  tools  which 
nature  has  given  him.  He  gnaws  pieces  of 
wood  in  two  with  his  sharp  teeth,  so  sharp,  that 
the  teeth  of  a  similar  animal,  the  Agouti,  form 
the  onlv  cutting-tool  which  some  rude  nations 
possess.  When  the  beavers  desire  to  move 
a  large  piece  of  wood,  they  join  in  a  body  to 
draff  it  alonq;. 

Man  has  not  teeth  that  will  cut  wood.  But 
he  has  reason,  which  directs  him  to  the  choice 
of  much  more  perfect  tools. 

Some  of  the  great  monuments  of  antiquity, 
such  as  the  pyramids  of  Egypt,  are  constructed 
of  enormous  blocks  of  stone  brought  from 
distant  quarries.  We  have  no  means  of  esti- 
mating,   with  any  accuracy,   the    mechanical 
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knowledge  possessed  by  the  people  engan;ed 
in  these  works.  It  was,  probably,  very  small, 
and  consequently,  the  human  labour  employed 
in  such  edifices  was  not  only  enormous  in 
quantity,  but  exceedingly  painful  to  the  work- 
men. The  Egyptians,  according  to  Hero- 
dotus, a  Greek  writer  who  lived  two  thou- 
sand five  hundred  years  ago,  hated  the  me^ 
mory  of  the  kings  who  built  the  pyramids. 
He  tells  us  that  the  great  pyramid  occu- 
pied a  hundred  thousand  men  for  twenty 
years  in  its  erection,  without  counting  the 
workmen  who  were  employed  in  hewing  the 
stones,  and  in  conveying  them  to  the  spot 
where  the  pyramid  was  built.  Herodotus 
speaks  of  this  work  as  a  torment  to  the  people  ; 
and  doubtless,  the  labour  engaged  in  raising 
huge  masses  of  stone,  that  was  extensive 
enough  to  employ  a  hundred  thousand  men 
for  twenty  years,  which  is  equal  to  two  mil- 
lion of  men  for  one  year,  must  have  been  fear- 
fully tormenting  without  machinery,  or  with 
very  imperfect  machinery.  It  has  been  calcu- 
lated that  the  steam-engines  of  England, 
worked  by  thirty-six  thousand  men,  would  raise 
the  same  quantity  of  stones  from  the  quarry, 
and  elevate  them  to  the  same  hei<>:ht  as  the 
great  pyramid,  in  the  short  time  of  eighteen 
hours.  The  people  of  Egypt  groaned  for 
twenty  years  under  this  enormous  work.  The 
labourers  groaned  because  they  were  sorely 
tasked  ;  and  the  rest  of  the  people  groaned 
because  they  had  to  pay  the  labourers.  The 
labourers  lived,  it  is  true,  upon  the  wages  of 
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their  labour,  that  is,  they  were  paid  in  food- 
kept  like  horses — as  the  reward  of  their  work. 
Herodotus  says,  that  it  was  recorded  on  the 
pyramid,  that  the  onions,  radishes,  and  garlic 
which  thelabourers  consumed,  cost  sixteen  hun- 
dred talents  of  silver;  an  immense  sum,  equi- 
valent to  several  million  pounds.  But  the  onions, 
fadishes,  and  garlic,  the  bread,  and  clothes  of 
the  labourer,  were  wrung  out  of  the  profitable 
labour  of  the  rest  of  the  people.  The  building 
of  the  pyramid  was  an  unprofitable  labour. 
There  was  no  immediate  or  future  source  of 
produce  in  the  pyramid  ;  it  produced  neither 
food,  nor  fuel,  nor  clothes,  nor  any  other  ne- 
cessary. The  labour  of  a  hundred  thousand 
men  for  twenty  years,  stupidly  employed  upon 
this  monument,  without  an  object  beyond  that 
of  gratifying  the  pride  of  the  tyrant  who 
raised  it,  was  a  direct  tax  upon  the  profitable 
labour  of  the  rest  of  the  people. 

"  Instead  of  useful  works,  like  nature  f^reat, 
Enormous  cruel  wonders  cnish'd  the  land." 

'  But  admitting  that  it  is  sometimes  desir- 
able for  nations  and  governments  to  erect 
monuments  which  are  not  of  direct  utility, 
— which  may  have  an  indirect  utility  in  re- 
cording the  memory  of  great  exploits,  or  in 
producing  feelings  of  reverence  or  devotion, — 
it  is  clearly  an  advantage  that  these  works, 
as  well  as  all  other  works,  should  be  per- 
formed in  the  cheapest  manner ;  that  is,  that 
human  labour  should  derive  every  possible 
assistance  from  mechanical  aid.  We  will  give 
you  an  illustration  of  the  differences  of  the 
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application  of  mechanical  aid  in  one  of  the 
first  operations  of  building-,  the  moving-  a 
block  of  stone.  The  following;  statements  are 
the  result  of  actual  experiment  u])ou  a  stone 
weighing;  ten  hundred  and  eighty  pounds. 

To  drag  this  stone  along  the  smoothed  floor 
of  the  quarry  required  a  Ibrce  equal  to  seven 
hundred  and  fifty-eight  pounds.  The  same 
stone  drag'ged  over  a  floor  of  planks  required 
six  hundred  and  fifty-two  pounds.  The  same 
stone  placed  on  a  platform  of  wood,  and 
dragged  over  the  same  floor  of  planks,  re- 
quired six  hundred  and  six  pounds.  When 
the  two  surfaces  of  wood  were  soaped  as  they 
slid  over  each  other,  the  force  required  to 
drag  the  stone  was  reduced  to  one  hundred 
and  eighty-two  pounds.  When  the  same 
stone  was  placed  upon  rollers  three  inches  in 
diameter,  it  required,  to  put  it  in  motion  along- 
the  floor  of  the  quarry,  a  force  only  of  thirty- 
four  pounds  ;  and  by  the  same  rollers  upon 
a  wooden  floor,  a  force  only  of  twenty-eight 
pounds.  You  will  see,  therefore,  that  without 
any  mechanical  aid,  it  would  require  the  force 
of  four  or  five  men  to  set  that  stone  in  motion. 
With  the  mechanical  aid  of  two  surfaces  of 
wood  soaped,  the  same  weight  might  be 
moved  by  one  man.  With  the  more  perfect 
mechanical  aid  of  rollers,  the  same  weight 
might  be  moved  by  a  very  little  child. . 

From  these  statements  it  must  be  evident 
that  the  cost  of  a  block  of  stone  very 
much  depends  upon  the  quantity  of  labour, 
necessary  to  move  it  from  the  quarry  to  the 
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place  where  it  is  wanted  to  be  used.  We 
have  seen  that,  with  the  simplest  mechani- 
cal aid,  labour  may  be  reduced  sixty-fold. 
With  more  perfect  mechanical  aid,  such  as 
that  of  water-carriage,  the  labour  may  be 
reduced  infinitely  lower.  Thus,  the  streets 
of  London  are  paved  with  granite  from  Scot- 
land, at  a  moderate  expense. 

The  cost  of  timber,  which  enters  so  largely 
into  the  cost  of  a  house,  is,  in  a  great  degree, 
the  cost  of  transport.     We  load  two  thousand 
ships  yearly  with  the  timber  which  we  import 
from  the  Baltic  sea,  and  from  North  America. 
In  countries  where  there    are   great   forests, 
timber-trees  are   worth    nothing    where    they 
grow,  except  there  are  ready  means  of  trans- 
port.    In  many  parts  of  North  America,  the 
great  difficulty  which  the  people  find   is    in 
clearing  the  land   of  the  timber.     The  finest 
trees  are  not  only  worthless,  but   are  a  posi- 
tive    encumbrance,    except    when    they    are 
growing  upon  the  banks  of  a  great  river  ;  in 
which    case    the    logs     are    thrown   into    the 
water,     or    formed    into    rafts,    being   floated 
several    hundred   miles,   at   scarcely  any    ex- 
pense.    The   same  stream  which  carries  them 
to    a    seaport    turns    a  mill   to  saw  the  logs 
into    planks ;     and   when    sawn    into    planks 
the  timber  is  put  on  shipboard,  and  carried  to 
distant    countries    where    timber   is    wanted. 
Thus  mechanical   aid  alone  gives  a  value  to 
tha  timber,  and  by  so  doing  employs  human 
labour.     The  stream  that  floats  the  tree,  the 
sawing-raill  that  cuts  it,  the  ship  that  carries 
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it  across  the  sea,  enable  men  profitably  to 
employ  themselves  in  working-  it.  Without 
the  stream,  the  mill,  and  the  ship,  those  men 
would  have  no  labour,  because  none  could 
afford  to  bring'  t^e  timber  to  their  own  doors. 
We  build  in  this  country  more  of  brick  than 
of  stone,  because  brick  earth  is  found  almost 
everywhere,  and  stone  fit  for  building  is  found 
only  in  particular  districts.  Bricks  pay  to 
the  state  a  duty  of  five  shillings  and  tenpence 
a  thousand  ;  and  yet  at  the  kilns,  they  may  be 
bought  under  ibrty  shillings  a  thousand,  which 
is  less  than  a  halfpenny  a  piece.  How  is  it 
that  bricks  are  so  cheap?  Because  they  are 
made  by  machinery.  The  clay  is  ground 
in  a  horse-mill ; — the  wooden  mould  in  which 
every  brick  is  made  singly,  is  a  copying  ma- 
chine. One  brick  is  exactly  like  another 
brick.  Every  brick  is  of  the  form  of  the  mould 
in  which  it  is  made.  Without  the  mould  the 
workman  could  not  make  the  brick  of  uni- 
form dimensions;  and  without  this  vmiformity 
the  after  labour  of  putting  the  bricks  together 
would  be  greatly  increased.  Without  the 
mould  the  workman  could  not  form  the  bricks 
quickly  ; — his  own  labour  would  be  increased 
ten-fold.  Because  bricks  are  cheap,  one 
thousand  million  bricks,  as  the  excise  returns 
shew,  are  made  in  England  in  a  year;  and 
thus  the  simple  machine  of  the  mould  not  only 
gives  employment  to  a  great  many  brick- 
makers  who  would  not  be  employed  at  all, 
but  also  to  a  great  many  bricklayers  who 
would  also  want  employment,  if  the  original 
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cost   of  production  were    so  enormously  in- 
creased. 

What  an  infinite  variety  of  machines,  in 
combination  with  the  human  hand,  is  found 
in  a  carpenter's  chest  of  tools  !  The  skilful 
hand  of  the  workman  is  the  power  which 
sets  these  machines  in  motion ;  just  as  the 
wind  or  the  water  is  the  power  of  a  mill,  or 
the  elastic  force  of  vapour  the  power  of  a 
steam-eno-ine.  When  Mr.  Bolton,  the  partner 
of  the  celebrated  James  Watt,  waited  upon 
George  III.  to  explain  one  of  the  great  im- 
provements of  the  steam-engine  which  they 
had  effected,  the  king  said  to  him,  "  What 
do  you  sell,  Mr,  Bolton  ?"  and  the  honest 
engineer  answered,  "  What  kings,  sire,  are 
all  fond  of — power J^  There  are  people 
at  Birmingham  who  let  out  power,  that  is, 
there  are  people  who  have  steam-engines  who 
will  lend  the  use  of  them,  by  the  day  or  the 
hour,  to  persons  who  require  that  saving  of 
labour  in  their  various  trades ;  so  that  a  per- 
son who  wants  the  strength  of  a  horse,  or  half 
a  horse,  to  turn  a  wheel  for  grinding,  or  for 
setting  a  lathe  in  motion,  hires  a  room,  or 
part  of  a  room,  in  a  mill,  and  has  just  as 
much  power  as  he  requires.  The  power  of 
a  carpenter  is  in  his  hand,  and  the  machines 
moved  by  that  power  are  in  his  chest  of  tools. 
Every  tool  which  he  possesses  has  for  its  ob- 
ject to  reduce  labour,  to  save  material,  and  to 
ensure  accuracy — the  objects  of  all  machines. 
What  a  quantity  of  waste  both  of  time  and 
stuff  is  saved  by  his  foot  rule  !  and  when  he 
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chalks  a  bit  of  string'  and  stretches  it  from 
one  end  of  a  plank  to  tlie  other,  to  jerk  off  the 
chalk  from  the  strino-,  and  thus  produce  an  un- 
errino-  line  upon  the  face  of  the  plank,  he  makes 
a  little  machine,  which  saves  him  "reat  labour. 
Every  one  of  his  hundreds  of  tools,  capable  of 
apphcation  to  an  infinite  variety  of  purposes, 
is  an  invention  to  save  labour.  Without  some 
tool  the  carpenter's  work  could  not  be  done 
at  all  by  the  human  hand.  A  knife  would  do 
very  laboriously  what  is  done  very  quickly  by 
a  hatchet.  The  labour  of  using-  a  hatchet,  and 
the  material  which  it  wastes,  are  saved  twenty 
times  over  bv  the  saw.  But  when  the  more  de- 
licate  operations  of  carpentry  are  required  ; — 
when  the  workman  uses  his  planes,  his  rabbet- 
planes,  his  fillisters,  his  bevils,  and  his  centre- 
bits,  what  an  infinitely  greater  quantity  of 
labour  is  economized,  and  how  beautifully  that 
work  is  performed,  which,  without  them,  would 
be  rough  and  imperfect.  Every  boy  of  me- 
chanical ingenuity  has  tried  with  his  knife  to 
make  a  boat ;  and  with  a  knife  onlv  it  is  the 
work  of  weeks.  Give  him  a  chisel,  and  a 
gouge,  and  a  vice  to  hold  his  wood,  and  the 
little  boat  is  the  work  of  a  day. 

If  carpenters  had  not  tools  to  make  houses, 
there  would  be  few  houses  made ;  and  those 
that  were  made,  would  be  as  rough  as  the 
hut  of  the  savage  who  has  no  tools.  The 
people  would  go  without  houses,  and  the  car- 
penter would  go  without  work, — to  say  no- 
thing of  the  people,  who  would  also  go  without 
work,  that  now  make  tools  for  the  carpenter. 
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How  great  a  variety  of  thing's  are  contained 
in  an  ironmonger's  shop  !  Half  his  store  consists 
of  tools  of  one  sort  or  another  to  save  labour ; 
and  the  other  half  consists  of  articles  of  conve- 
nience or  elegance  most  perfectly  adapted  to 
every  possible  want  of  the  builder  or  the  maker 
of  furniture.  The  uncivilized  man  is  delighted 
when  he  obtains  a  nail, — any  nail.  A  carpenter 
and  joiner,  who  supply  the  wants  of  a  highly- 
civilized  community,  are  not  satisfied  unless 
they  have  a  choice  of  nails,  from  the  finest 
brad  to  the  largest  clasp  nail.  A  savage 
thinks  a  nail  will  hold  two  pieces  of  wood  to- 
gether more  completely  than  any  thing  else  in 
the  world.  It  is  seldom,  however,  that  he  can 
afford  to  put  it  to  such  a  use.  If  it  is  large 
enough,  he  makes  it  into  a  chisel.  An  English 
joiner  knows  that  screws  will  do  the  work  more 
perfectly  in  some  cases  than  any  nail ;  and  there- 
fore we  have  as  great  a  variety  of  screws  as  of 
nails.  The  commonest  house  built  in  Eng- 
land has  hinges,  and  locks,  and  bolts.  A 
great  number  are  finished  with  ornamented 
knobs  to  door-handles,  with  bells  and  bell- 
pulls,  and  a  thousand  other  things  that  have 
grown  up  into  necessities,  because  they  save 
domestic  labour,  and  add  to  domestic  comfort. 
And  many  of  these  things  really  are  necessi- 
ties. M.  Say,  a  French  writer,  gives  us  an 
example  of  this  ;  and  as  his  story  is  an 
amusing  one,  besides  having  a  moral,  we  may 
as  well  copy  it : — 

"  Being  in  the  country,''  says  he,  *'  I  had  an 
example  of  one  of  those  small  losses  which  a 
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family  is  exposed  to  throug'h  nep;ligenee.  For 
the  want  of  a  latcliet  of  small  value,  the  wicket 
of  a  barn-yard  leading  to  the  fields  was  often 
left  open.  Every  one  who  went  throuf^h  drew 
the  door  to  ;  but  as  there  was  nothing?  to 
fasten  the  door  with,  it  was  always  left  flap- 
ping- ;  sometimes  open,  and  sometimes  shut. 
So  the  cocks  and  hens,  and  the  chickens,  g-ot 
out,  and  were  lost.  One  day  a  fine  pig  got 
out,  and  ran  off  into  the  woods  ;  and  after  the 
pig  ran  all  the  people  about  the  place, — the 
gardener,  and  the  cook,  and  the  dairy-maid. 
The  gardener  first  caught  sight  of  the  runaway, 
and,  hastening  after  it,  sprained  his  ankle ; 
in  consequence  of  which  the  poor  man  was 
not  able  to  get  out  of  the  house  again  for  a 
fortnight.  The  cook  found,  when  she  came 
back  from  pursuing  the  pig,  that  the  linen  she 
had  left  by  the  fire  had  fallen  down,  and  was 
burning  ;  and  the  dairy-maid  having,  in  her 
haste,  neglected  to  tie  up  the  legs  of  one  of 
her  cows,  the  cow  had  kicked  a  colt,  which 
was  in  the  same  stable,  and  broken  its  leg. 
The  gardener's  lost  time  was  worth  twenty 
crowns,  to  say  nothing  of  the  pain  he  suffered. 
The  linen  which  was  burned,  and  the  colt 
which  was  spoiled,  were  worth  as  much  more. 
Here,  then,  was  caused  a  loss  of  forty  crowns, 
as  well  as  much  trouble,  plague,  and  vexation, 
for  the  want  of  a  latch  which  would  not  have 
cost  threepence."  M.  Say's  story  is  one  of  the 
many  examples  of  the  truth  of  the  old  proverb 
— "  For  want  of  a  nail  the  shoe  was  lost,  for 
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want  of  a  shoe  the  horse  was  lost,  for  want  of 
a  horse  the  man  was  lost.'' 

Nearly  all  the  infinite  variety  of  articles  in 
an  ironmonger's  shop  are  made  by  machinery. 
Without  machinery  they  could  not  be  made  at 
all,  or  they  would  be  sold  at  a  price  which 
would  prevent  them  being  commonly  used. 
With  machinery,  their  manufacture  employs 
large  numbers  of  artisans,  who  would  be  other- 
wise unemployed.  There  are  hundreds  of  inge- 
nious men  at  Birmingham,  who  go  into  business 
with  a  capital  acquired  by  their  savings  as 
workmen,  for  the  purpose  of  manufacturing 
some  one  single  article  used  in  finishing  a 
house,  such  as  the  knob  of  a  lock.  All  the 
heavy  work  of  their  trade  is  done  by  machinery. 
The  cheapness  of  the  article  creates  workmen  ; 
and  the  savings  of  the  workmen  accumulate 
capital  to  be  expended  in  larger  works,  and 
to  [employ  more  workmen. 

The  furniture  of  a  house  some  may  say — 
the  chairs,  and  tables,  and  bedsteads — is  made 
nearly  altogether  by  hand.  True.  But  tools 
are  machines  ;  and  further,  we  owe  it  to  what 
men  generally  call  machinery,  that  such  fur- 
niture, even  in  the  house  of  a  very  poor  man, 
is  more  tasteful  in  its  construction,  and  of 
finer  material,  than  that  possessed  by  a  noble- 
man a  hundred  years  ago.  How  is  this  ? 
Machinery  (that  is  ships)  has  brought  us  much 
finer  woods  than  we  grow  ourselves ;  and 
other  machinery  (the  sawing-mill)  has  taught 
us  how  to  render  that  fine  wood  very  cheap, 
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by  economizinfr  the  use  of  it.  At  a  veneering'- 
mill,  that  is,  a  mill  which  cuts  a  maho«rany 
lo£^  into  thin  plates,  much  more  delicately  and 
truly,  and  in  infinitely  less  time,  than  they 
could  be  cut  by  the  hand,  two  hundred  and 
forty  square  feet  of  mahogany  are  cut  by  one 
circular  saw  in  an  hour.  A  veneer,  or  thin 
plate,  is  cut  off  a  piece  of  mahogany,  six  feet 
six  inches  lonii',  bv  twelve  inches  wide,  in 
twenty-five  seconds.  What  is  the  consequence 
of  this  ?  A  mahogany  table  is  made  almost 
as  cheap  as  a  deal  one  ;  and  thus  the  humblest 
family  in  England  may  have  some  article  of 
mahogany,  if  it  be  only  a  tea-caddy.  And  let 
it  not  be  said  that  deal  furniture  would  afford 
as  much  happiness  ;  for,  a  desire  for  com- 
fort, and  even  for  some  degree  of  elegance, 
gives  a  refinement  to  the  character,  and,  in  a 
certain  degree,  raises  our  self-respect.  Dio- 
genes, who  is  said  to  have  lived  in  a  tub,  was 
a  great  philosopher  ;  but  it  is  not  necessary 
to  live  in  a  tub  to  be  wise  and  virtuous.  Nor 
is  that  the  likeliest  plan  for  becoming  so.  The 
probability  is,  that  a  man  will  be  more  wise 
and  virtuous,  in  proportion  as  he  strives  to 
surround  himself  with  the  comforts  and  de- 
cent ornaments  of  his  station. 

We  think  that,  with  regard  to  buildings, 
and  the  furniture  of  buildings,  you  will  admit 
that  machinery,  in  the  largest  sense  of  the 
word,  has  increased  the  means  of  everv  man, 
to  procure  shelter  from  the  elements,  and  to 
give  him  a  multitude  of  conveniences  within 
that  shelter.     You  will  also  agree,  we  think, 
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that  a  2:reater  number  of  persons  are  profitably 
employed  in  atfordin"^  this  shelter  and  these 
conveniences,  with  tools  and  machines,  than  if 
they  possessed  no  such  mechanical  aids  to 
their  industry.  When  the  account  of  the  popii- 
latiou  of  Great  Britain  was  last  taken,  in 
1821,  there  were  two  millions  four  hundred  and 
thirty  thousand  houses  inhabited,  and  twenty- 
one  thousand  houses  bein2:  built.  In  New 
Zealand,  which  is  as  larg-e  as  Great  Bri- 
tain,  there  are  not  ten  thousand  habitations  ; 
and  these  huts  are  made  of  the  roughest  ma- 
terials, and  in  the  most  comfortless  manner. 
The  nation  which  has  mechanical  knowledore 
has  two  hundred  and  fifty  times  as  many 
houses  as  the  nation  without  these  aids ;  and 
the  poorest  house  of  the  civilized  people  is 
fifty  times  as  commodious  as  the  finest  house 
of  the  uncivilized  people.  You  cannot  doubt 
which  nation  has  the  most  employment  for 
builders.* 


CHAPTER  XII. 

We  have  seen  what  machinery  will  do,  in 
working-  up  valuable  materials,  such  as  cotton, 
brought  at  a  large  cost  from  foreign  countries, 
so  as  to  sell  the  manufactured  goods  at  a  rate 
which  does  not  exclude  even  the  poorest  from 
their  purchase.  Let  us  see  what  the  same 
sort  of  mechanical  ingenuity  can  effect,  in 
*  See  Appendix,  No.  VII.  p.  214 
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prndiicing'  the  most  useful  and  ornamental 
articles  of  domestic  life,  from  the  common 
earth  which  may  be  had  for  dio-frjng-.  Without 
chemical  and  mechanical  skill  we  should 
neither  have  glass  nor  pottery  ;  and  without 
these  articles,  how  much  lowered  beneath 
his  present  station,  in  point  of  comfort  and 
convenience,  would  be  the  humblest  peasant 
in  the  land. 

The  cost  of  GLASS  is  almost  wholly  the  wages 
of  labour,  as  the  materials  are  very  abundant, 
and  may  be  said  to  cost  almost  nothinir  ;  and 
glass  is  much  more  easily  worked  than  any 
other  substance. 

Hard  and  brittle  as  it  is,  it  has  only  to  be 
heated,  and  any  form  that  the  workman  pleases 
may  be  given  to  it.  It  melts :  but  when  so 
hot  as  to  be  more  susceptible  of  form  than  wax, 
or  clay,  or  any  thing  else  that  we  are  ac- 
quainted with,  it  still  retains  a  degree  of  tough- 
ness and  capability  of  extension,  superior  to 
that  of  many  solids,  and  of  every  liquid  ;  when 
it  has  become  red  hot  all  its  brittleness  is  gone, 
and  a  man  may  do  with  it  just  as  he  pleases. 
He  may  press  it  into  a  mould  ;  he  may  take  a 
lump  of  it  upon  the  end  of  an  iron  tube, 
and,  by  blowing  into  the  tube  with  his  mouth, 
(keeping  the  glass  hot  all  the  time,)  he  may 
swell  it  out  into  a  hollow  ball.  He  may 
mould  that  ball  into  a  bottle  ;  he  may  draw 
it  out  lengthways  into  a  pipe  ;  he  may  cut  it 
open  into  a  cup  ;  he  may  open  it  with  shears, 
whirl  it  round  with  the  edge  in  the  fire,  and 
thus  make  it  into  a  circular  plate.     He  may 
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also  roll  it  out  into  sheets,  and  spin  it  into 
threads  as  fine  as  a  cobweb.  In  short,  so 
that  he  keeps  it  hot,  and  away  from  substances 
by  which  it  may  be  destroyed,  he  can  do 
with  it  just  as  he  pleases.  All  this,  too,  may 
be  done,  and  is  done  with  large  quantities 
every  day,  in  less  time  than  any  one  would 
take  to  ffive  an  account  of  it.  In  the  time  that 
the  readiest  speaker  and  clearest  describer 
were  telling  how  one  quart  bottle  is  made,  an 
ordinary  set  of  workmen  would  make  some 
dozens  of  bottles. 

But  though  the  materials  of  glass  are  among 
the  cheapest  of  all  materials,  and  the  sub- 
stance the  most  obedient  to  the  hand  of  the 
workman,  there  is  a  great  deal  of  knowledge 
necessary  before  glass  can  be  made.  It  can 
be  made  profitably  only  at  large  manufactories, 
and  those  manufactories  must  be  kept  con- 
stantly at  work  night  and  day. 

Glass  does  not  exist  in  a  natural  form 
in  many  places.  The  sight  of  native 
crystal,  probably,  led  men  to  think  originally 
of  producing  a  similar  substance  by  art.  The 
fabrication  of  glass  is  of  high  antiquity.  The 
historians  of  China,  Japan,  and  Tartary,  speak 
of  glass  manufactories  existing  there  more  than 
two  thousand  years  ago.  An  Egyptian  mummy 
two  or  three  thousand  years  old,  which  was 
lately  exhibited  in  London,  was  ornamented 
with  little  fragments  of  coloured  glass.  The 
writings  of  Seneca,  a  Roman  author  who  lived 
about  the  time  of  our  Saviour,  and  of  St. 
Jerome,  who  lived  five  hundred  years  after- 
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wards,  speak  of  c^lass  bein^  used  in  windows. 
It  is  recorded  that  the  Prior  of  the  convent  of 
Weymouth  i:i  Dorsetshire,  in  the  year  674, 
sent  for  French  workmen  to  fflaze  the  windows 
of  his  chapel.  In  the  twelfth  century  the  art 
of  makiniz;  glass  was  known  in  this  country. 
Yet  it  is  very  doubtful,  whether  glass  was  em- 
ployed in  windows  excepting  those  of  churches, 
and  the  houses  of  the  very  rich,  for  several 
centuries  afterwards;  and  it  is  quite  certain  that 
the  period  is  comparatively  recent  when  glass 
windows  were  used  for  excluding  cold  and 
admitting  light  in  the  houses  of  the  great  body 
of  the  people,  or  that  glass  vessels  were  to  be 
found  amongst  their  ordinary  conveniences. 
The  manufacture  of  glass  in  England  now 
employs  about  forty  thousand  people,  because 
the  article,  being  cheap,  is  of  universal  use. 

Machinery,  as  we  commonly  understand 
the  term,  is  not  much  employed  in  the  manu- 
facture of  glass  ;  but  chemistry,  which  saves  as 
much  labour  as  machinery,  and  performs  work 
which  no  machinery  could  accomplish,  is  very 
largely  employed.  The  materials  of  which 
glass  is  made  are,  sand  or  earth,  and  vegetable 
matter,  such  as  kelp  or  burnt  sea-weed.  These 
materials  are  put  in  a  state  of  fusion  by  the 
heat  of  an  immense  furnace.  It  requires  a 
red  heat  of  sixty  hours  to  prepare  the  material 
of  a  common  bottle.  Nearly  all  glass,  except 
glass  for  mirrors,  is  what  is  called  blown. 
The  machinery  Is  very  simple,  consisting  only 
of  an  iron  pipe,  and  the  lungs  of  the  workman  ; 
and  the  process  is  perfected  in  all  its  stages  by 
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^reat  subdivision  of  labour,  producing-  extreme 
neatness  and  quickness  in  all  persons  em- 
ployed in  it.  For  instance,  a  wine  glass 
is  made  thus; — One  man  (the  blower)  takes 
up  the  proper  quantity  of  glass  on  his  pipe, 
and  blows  it  to  the  size  wanted  for  the  bowl  ; 
then  he  whirls  it  round  on  a  reel,  and  draws 
out  the  stalk.  Another  man  (the  footer) 
blows  a  smaller  and  thicker  ball ;  sticks  it 
to  the  end  of  the  stalk  of  the  blower's  glass, 
and  breaks  his  pipe  from  it.  The  blower 
opens  that  ball,  and  whirls  the  whole  round 
till  the  foot  is  formed.  Then  a  boy  dips  a 
small  rod  in  the  glass-pot,  and  sticks  it  to  the 
very  centre  of  the  foot.  The  blower,  still 
turning  the  glass  round,  takes  a  bit  of  iron, 
wets  it  in  his  mouth,  and  touches  the  ball  at 
the  place  where  he  wishes  the  mouth  of  the 
glass  to  be.  The  glass  separates,  and  the 
boy  takes  it  to  the  finisher,  who  turns  the 
mouth  of  it ;  and  by  a  peculiar  swing  that  he 
gives  it  round  his  head,  makes  it  perfectly  cir- 
cular, at  the  same  time  that  it  is  so  hardened  as 
to  be  easily  snapped  from  the  rod.  Lastly  the 
boy  takes  it  on  a  forked  iron  to  the  annealing 
furnace,  where  it  is  cooled  gradually. 

All  these  operations  require  the  greatest 
nicety  in  the  workmen  ;  and  would  take  a  long 
time  in  the  performance,  and  not  be  very 
neatly  done  after  all,  if  they  were  all  done  by 
©ne  man.  But  the  quickness  with  which  they 
are  done  by  the  division  of  labour  is  perfectly 
wonderful. 

The  cheapness  of  glass  for  common  use, 


THE  RESULTS  OF  MACHINERY.  123 

which  cheapness  is  produced  by  chemical 
knowledi^e,  and  the  division  of  labour,  has  set 
the  ingenuity  of  man  to  work  to  g-ive  greater 
beauty  to  glass  as  an  article  of  luxury.  The 
employment  of  sharp-grinding  wheels,  put  in 
motion  by  a  treadle,  and  used  in  conjunction 
with  a  very  nice  hand,  produces  cut  glass. 
Cut  glass  is  now  comparatively  so  cheap,  that 
scarcely  a  family  of  the  middle  ranks  is  with- 
out some  beautiful  article  of  this  manufacture. 
And  yet  cheap  as  glass  is,  a  great  deal  of  even 
its  present  price  is  tax. 

If,  to  increase  the  mere  labour  of  the  glass- 
blowers,  it  was  resolved  that  furnaces  of  less 
power  should  be  employed,  or  if,  for  the  same 
purpose,  the  subdivision  of  labour  were  abo- 
lished, and  one  man  were  to  make  a  wine  glass 
in  all  its  stages,  the  working  men  of  England 
would  have  no  glass  in  their  windows.  If  the 
glass  cutters  were  to  lay  down  their  wheels, 
and  take  to  files,  the  tradesman  would  have  no 
cut-glass  decanter  on  his  table.  The  rich  only 
would  possess  cut-glass  vessels  of  any  beauty 
of  construction  ;  and,  consequently,  the  glass- 
cutters  would  dwindle  down  from  thousands 
to  hundreds,  and  even  to  tens. 

There  are  two  kinds  of  pottery.  Common 
potters'  ware,  and  porcelain  of  China.  The 
first  is  a  pure  kind  of  brick  ;  and  the  second  a 
mixture  of  very  fine  brick  and  glass.  Almost 
all  nations  have  some  knowledge  of  pottery ; 
and  those  of  the  very  hot  countries  are  some- 
times satisfied   with  dishes  formed  by  their 
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fingers  "without  any  tool,  and  dried  by  the 
heat  of  the  sun.  In  England  pottery  of  every 
sort,  and  in  all  countries  good  pottery,  must  be 
baked  or  burnt  in  a  kiln  of  some  kind  or  other. 

Vessels  for  holding  meat  and  drink  are 
almost  as  indispensable  as  the  meat  and 
drink  themselves ;  and  the  two  qualities 
in  them  that  are  most  valuable,  are,  that 
they  shall  be  cheap,  and  easily  cleaned. 
Pottery,  as  it  is  now  produced  in  England, 
possesses  both  of  these  qualities  in  the  very 
highest  degree.  A  white  bason,  having  all  the 
useful  properties  of  the  most  costly  vessels, 
may  be  purchased  for  twopence  at  the  door  of 
any  cottage  in  England.  There  are  very  few 
substances  used  in  human  food  that  have  any 
etfect  upon  these  vessels ;  and  it  is  only 
rinsing  them  in  hot  water,  and  wiping  them 
with  a  cloth,  and  they  are  clean. 

The  making  of  an  earthen  bowl  would  be 
to  a  man  who  made  a  first  attempt  no  easy 
matter.  Let  us  see  how  it  is  done  so  that  it 
can  be  carried  two  or  three  hundred  miles  and 
sold  for  twopence,  leaving  a  profit  to  the 
maker,  and  the  wholesale  and  retail  dealer. 

The  common  pottery  is  made  of  pure  clay 
and  pure  flint.  The  flint  is  found  only  in  the 
chalk  counties,  and  the  fine  clays  in  Devonshire 
and  Dorsetshire ;  so  that  the  materials  out  of 
which  the  pottery  is  made  have  to  be  carried 
from  the  South  of  England  to  Staffordshire, 
where  the  potteries  are  situated. 

The  great  advantage  that  Staffordshire 
possesses  is  abundance  of  coal  to  burn  the  ware 
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and  supply  the  engines  that  grind  the  mate- 
rials. 

The  clay  is  worked  in  water  by  various 
machinery  till  it  contains  no  single  piece  large 
enough  to  be  visible  to  the  eye.  It  is  like 
cream  in  consistence.  The  flints  are  burned. 
They  are  first  ground  in  a  mill  and  then 
worked  in  water  in  the  same  manner  as  the 
clay,  the  large  pieces  being  returned  a  second 
time  to  the  mill. 

When  both  are  fine  enough,  one  part  of 
flint  is  mixed  with  five  or  six  of  clay  ;  the 
whole  is  worked  to  a  paste,  after  which  it  is 
kneaded  either  by  the  hands  or  a  machine  ; 
and  when  the  kneading  is  completed  it  is 
ready  for  the  potter. 

He  has  a  little  wheel  which  lies  horizontally. 
He  lays  a  portion  of  clay  on  the  centre  of  the 
wheel,  puts  one  hand,  or  finger  if  the  vessel  is 
to  be  a  small  one,  in  the  middle,  and  his  other 
hand  on  the  outside,  and,  as  the  wheel  turns 
rapidly  round,  draws  up  a  hollow  vessel  in  an 
instant.  With  his  hands,  or  with  very  simple 
tools,  he  brings  it  to  the  shape  he  wishes,  cuts 
it  from  the  wheel  with  a  wire,  and  a  bov 
carries  it  off.  The  potter  makes  vessel  after 
vessel,  as  fast  as  they  can  be  carried  away. 

They  are  partially  dried  j  after  which  they 
are  turned  on  a  lathe  and  smoothed  with  a 
wet  sponge  when  necessary. 

Only  round  vessels  can  be  made  on  the 
wheel ;  those  of  other  shapes  are  made  in 
moulds  of  plaster. 

Handles  and  other  solid  parts  are  pressed 
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in  moulds,  and  stuck  on  while  they  and  the 
vessels  are  still  wet. 

The  vessels  thus  formed  are  first  dried  in  a 
stove,  and,  when  dry,  burnt  in  a  kiln.  They 
are  in  this  state  called  biscuit.  If  they  are 
finished  white,  they  are  glazed  by  another 
process.  If  they  are  figured,  the  patterns  are 
engraved  on  copper,  and  printed  on  coarse 
paper  rubbed  with  soft  soap.  The  ink  is 
made  of  some  colour  that  will  stand  the  fire, 
ground  with  earthy  matter.  These  patterns 
are  moistened,  and  applied  to  the  porous 
biscuit,  which  absorbs  the  colour,  and  the 
paper  is  washed  off,  leaving  the  pattern  on 
the  biscuit. 

The  employment  of  machinery  to  do  all  the 
heavy  part  of  the  work,  the  division  of  labour, 
by  which  each  workman  acquires  wonderful 
dexterity  in  his  department,  and  the  conduct- 
ing of  the  whole  upon  a  large  scale,  give  bread 
to  a  vast  number  of  people,  make  the  pottery 
cheap,  and  enable  it  to  be  sold  at  a  profit 
in  almost  every  market  in  the  world.  It 
is  not  seventy  years  since  the  first  pottery  of 
a  good  quality  was  extensively  made  in  Eng- 
land ;  and  before  that  time  what  was  used  was 
imported,  the  common  ware  from  Delf,  in 
Holland,  (from  which  it  acquired  its  name,) 
and  the  porcelain  from  China.  We  now  an- 
nually export  thirty-eight  million  pieces  of 
earthenware  to  all  parts  of  the  world. 
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CHAPTER  XIII. 

If  the  facts  which  we  have  stated  in  the  pre- 
ceding chapters  have  been  duly  considered,  it 
appears  to  us  that  you  cannot  much  doubt  (if 
you  have  any  doubt  at  all)  that  in  articles  of 
the  most  absolute  necessity,  machinery  has  at 
the  same  time  diminished  the  cost  of  produc- 
tion, and  added  to  the  numbers  of  the  workmen. 
Without  machinery,  as  we  have  shown,  it  would 
be  impossible  to  raise  food,  to  manufacture 
implements,  to  supply  fuel  and  water,  to  carry 
on  communication,  to  produce  clothes,  to  build 
houses  and  furnish  them,  and  to  distribute 
knowledge,  either  at  all,  or  at  least  at  a  price 
which  should  allow  all  men,  more  or  less,  to 
partake  these  great  blessings  of  civilization.  In 
the  present  chapter,  we  propose  to  shew  you 
some  very  curious  effects  of  machinery,  in  the 
production  of  articles  of  inferior  value,  certainly, 
to  those  chief  necessaries  of  life  which  we  have 
mentioned;  but  which  are  in  such  general  use 
amongst  all  of  us,  however  trifling  they  may 
appear  in  themselves,  that  the  want  of  them 
would  be  felt  as  a  severe  privation.  Without 
machines  they  could  not  be  made  at  all ;  or 
they  would  be  made  very  coarsely,  as  mere 
curiosities.  With  machines  they  are  made  in 
such  numbers  that  they  constitute  very  large 
branches  of  trade,  and  give  employment  to 
hundredsofthousandsof  people,  in  assisting  the 
machines,  or  in  perfecting  what  they  produce. 
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There  is  an  article  employed  in  dress,  which 
is  at  once  so  necessary  and  so  beantiful,  that 
the  highest  lady  in  the  land  uses  it,  and  yet  so 
cheap,  that  the  poorest  peasant's  wife  is 
enabled  to  procure  it.  The  quality  of  the 
article  is  as  perfect  as  art  can  make  it  ;  and 
yet,  from  the  enormous  quantities  consumed  by 
the  great  mass  of  the  people,  it  is  made  so  cheap 
that  the  poor  can  purchase  the  best  kind,  as 
well  as  the  rich.  It  is  an  article  of  universal 
use.  United  with  machinery,  many  hundreds, 
and  even  thousands,  are  employed  in  making 
it.  But  if  the  machinery  were  to  stop,  and 
the  article  were  made  by  human  hands  alone, 
it  would  become  so  dear  that  the  richest  only 
could  afford  to  use  it ;  and  it  would  become, 
at  the  same  time,  so  rough  in  its  appearance, 
that  those  very  rich  would  be  ashamed  of 
using  it.     The  article  we  mean  is  a  pin. 

Machinery  of  all  kinds  is  difficult  to  be 
described  by  words.  It  is  not  necessary  for 
us  to  describe  the  machinery  used  in  pin-mak- 
ing, to  make  you  comprehend  its  effects.  A 
pin  is  made  of  brass.  You  have  seen  how 
metal  is  obtained  from  ore  by  machinery,  and, 
therefore,  we  will  not  go  over  that  ground. 
But  suppose  the  most  skilful  workman  has  a 
lump  of  brass  ready  by  his  side,  to  make  it 
into  pins  with  common  tools, — with  a  ham- 
mer and  with  a  file.  He  beats  it  upon  an 
anvil,  till  it  becomes  nearly  thin  enough  for 
his  purpose.  A  very  fine  hammer,  and  a  very 
fine  touch,  must  he  have  to  produce  a  pin  of 
any  sort,  —  even  a  large  corking  pin  !     But  the 
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pin  made  by  machinery  is  a  perfect  cylinder. 
To  make  a  metal,  or  even  a  wooden  cylinder, 
of  a  considerable  size,  with  files  and  polishing-, 
is  an  operation  so  difhcnlt,  that  it  is  never 
attempted;  but  with  a  lathe  and  a  sliding-  rest 
it  is  done  every  hour,  by  a  great  many  work- 
men. How  much  more  difhcult  would  it  be 
to  make  a  perfect  cylinder,  the  size  of  a  pin  ! 
A  pin  hammered  out  by  hand  would  present  a 
number  of  rough  edges  that  would  tear  the 
clothes,  as  well  as  hold  them  together.  It 
would  not  be  much  more  useful  or  ornamental 
than  the  skewer  of  bone,  with  which  the  woman 
of  the  Sandwich  Islands  fastens  her  mats. 
But  the  wire  of  which  pin  is  made  acquires  a 
perfectly  cylindrical  form  by  the  simplest 
machinery.  It  is  forcibly  drawn  through  the 
circular  holes  of  a  steel  plate ;  and  the  hole 
being  smaller  and  smaller  each  time  it  is  drawn 
through,  it  is  at  length  reduced  to  the  size 
required. 

The  head  of  a  pin  is  a  more  difficult  thing- 
to  make  even  than  the  body.  It  is  formed  of 
a  small  piece  of  wire  twisted  round  so  as  to 
fit  upon  the  other  wire.  It  is  said  that  by  a 
machine,  fifty  thousand  heads  can  be  made 
in  an  hour.  We  should  think  that  a  man 
would  be  very  skilful  to  make  fifty  in  an  hour 
by  hand,  in  the  roughest  manner;  if  so,  the 
machine  does  the  work  of  a  thousand  men. 
The  machine,  however,  does  not  do  all  the 
work.  The  head  is  attached  to  the  body  of  a 
pin  by  the  fingers  of  a  child,  while  another 
machine  rivets  it  on,     Tiic  operations  of  cut- 
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ting  and  pointing  the  pins  are  also  done  by 
machinery  ;  and  they  are  polished  by  a  che- 
mical process. 

It  is  by  these  processes,  — by  these  combi- 
nations of  human  labour  with  mechanical 
power,  —  that  it  occurs,  that  fifty  pins  can  be 
bought  for  one  half-penny,  and  that,  therefore, 
four  or  five  thousand  pins  may  be  consumed 
in  a  year  by  the  most  economical  housewife, 
at  a  much  less  price  than  fifty  pins  of  a  rude 
make  cost  two  or  three  centuries  ago.  A 
woman's  allowance  was  formerly  called  her 
pin-money , — a  proof  that  pins  were  a  sufficiently 
dear  article  to  make  a  large  item  in  her  ex- 
penses. If  pins  now  were  to  cost  a  half- 
penny a  piece  instead  of  being  fifty  for  a  half- 
penny, the  greater  number  of  females  would 
adopt  other  modes  of  fastening  their  dress, 
which  would  probably  be  less  neat  and  conve- 
nient than  pins.  No  such  circumstance  could 
iiappen  while  the  machinery  of  pin-making  was 
in  use  ;  but  if  the  machinery  were  suppressed, 
by  any  act  of  folly  on  the  part  of  the  pin-makers 
who  work  with  the  machinery,  pins  would 
go  out  of  use,  probably,  altogether :  the  pin- 
makers  would  lose  all  their  employment ;  and 
all  the  women  of  the  land  would  be  deprived 
of  one  of  the  simplest,  and  yet  most  useful  in- 
ventions connected  with  the  dress  of  modern 
times. 

Needles  are  not  so  cheap  as  pins,  because  the 
material  of  which  they  are  made  is  more  expen- 
sive, and  the  processes  cannot  be  executed  so 
completely  by  machinery.    But  without  machi- 
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nery,  how  could  that  most  beautiful  article,  a 
fine  needle,  be  sold  at  the  rate  of  six  for  a  penny? 
As  in  the  case  of  pins,  machinery  is  at  work  at 
the  first  formation  of  the  material.  Without  the 
tilt-hammer,  which  beats  out  the  bar  of  steel, 
first  at  the  rate  of  ten  strokes  a  minute,  and 
lastly  at  that  of  five  hundred,  how  could  that 
bar  be  prepared  for  needle-making;  atany  thini^ 
like  a  reasonable  price  ?  In  all  the  processes 
of  needle-making',  labour  is  saved  by  contri- 
vance and  machinery.  What  human  touch 
would  be  exquisite  enough  to  make  the  eye  of 
the  finest  needle,  through  which  the  most  deli- 
cate silk  is  with  difficulty  passed  ?  Needles 
are  made  in  such  large  quantities,  that  it  is 
even  important  to  save  the  time  of  the  child 
who  lays  them  all  one  way  when  they  are 
completed.  Mr.  Babbage,  who  is  equally 
distinguished  for  his  profound  science,  and  his 
mechanical  ingenuity,  has  described  this 
process  as  an  example  of  one  of  the  simplest 
contrivances  which  can  come  under  the  deno- 
mination of  a  tool.  "  It  is  necessary  to  sepa- 
rate the  needles  into  two  parcels,  in  order  that 
their  points  may  be  all  in  one  direction.  This 
is  usually  done  by  women  and  children.  The 
needles  are  placed  sideways  in  a  heap,  or  a 
table,  in  fiont  of  each  operator.  From  five  to 
ten  are  rolled  towards  this  person  by  the 
fore  finger  of  the  left  hand ;  this  separates 
them  a  very  small  space  from  each  other,  and 
each  in  its  turn  is  pushed  lengthways  to  the 
right  or  to  the  left,  according  as  its  eye  is  ou 
the  right  or  the  left  hand.    This  is  the  usual 
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process,  and  in  it  every  needle  passes  indi- 
vidually under  the  finger  of  the  operator.  A. 
small  alteration  expedites  the  process  consider- 
ably ;  the  child  puts  on  the  fore  finger  of  its 
right  hand  a  small  cloth  cap  or  finger  stall, 
and  rolling  from  the  heap  from  six  to  twelve 
needles,  it  keeps  them  down  by  the  fore  finger 
of  the  left  hand ;  whilst  it  presses  the  fore 
finger  of  the  right  hand  gently  against  the 
ends  of  the  needles,  those  which  have  their 
points  towards  the  right  hand  stick  into  the 
finger  stall  ;  and  the  child  removing  the  finger 
of  the  left  hand,  allows  the  needles  sticking 
into  the  cloth  to  be  slightly  raised,  and  then 
pushes  them  towards  the  left  side.  Those 
needles  which  had  their  eyes  on  the  right  hand 
do  not  stick  into  the  finger  cover,  and  are 
pushed  to  the  heap  on  the  right  side  previous 
to  the  repetition  of  this  process.  By  means  of 
this  simple  contrivance,  each  movement  of  the 
finger,  from  one  side  to  the  other,  carries  five 
or  six  needles  to  their  proper  heap  ;  whereas, 
in  the  former  method,  frequently  only  one  was 
moved,  and  rarely  more  than  two  or  three 
were  transported  at  one  movement  to  their 
place." 

We  have  selected  this  description  of  a  par- 
ticular process  in  needle-making,  to  show  that 
great  saving  of  labour  may  be  effected  by 
what  is  not  popularly  called  machinery.  In 
modern  times,  wherever  work  is  carried  on 
upon  a  large  scale,  the  division  of  labour  is 
applied ;  by  which  one  man  attending  to  one 
thing  learns  to  perform  that  one  thing  more 
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perfectly  than  if  he  had  attended  to  many- 
things.  He  tlnis  saves  a  considerable  portion 
of  the  whole  amount  of  labour.  Every  skil- 
ful workman  has  individually  some  mode  of 
working-  peculiar  to  himself,  by  which  he 
lessens  his  labour.  An  expert  blacksmifh,  for 
instance,  will  not  strike  one  more  blow  upon 
the  anvil  than  is,  necessary  to  produce  the 
etfect  he  desires.  A  compositor,  or  printer 
who  arranges  the  types,  is  a  swift  workman 
when  he  makes  no  unnecessary  movement  of 
his  arm  or  fingers  in  lifting  a  single  type  into 
what  is  called  his  composing  stick,  where  the 
types  are  arranged  in  lines.  There  is  a  very 
simple  contrivance  to  lessen  the  labour  of  the 
compositor,  by  preventing  him  putting  the 
type  into  his  composing  stick  the  wrong  side 
outwards.  It  is  a  nick  or  two  nicks,  on  the 
side  of  the  type  which  corresponds  with  the 
lower  side  of  the  face  of  the  letter.  By  this  nick 
or  nicks  he  is  enabled  to  see  by  one  glance  of 
his  eye  on  which  side  the  letter  is  first  to  be 
grasped,  and  then  to  be  arranged.  If  the 
nick  were  not  there  he  would  have  to  look  at 
the  face  of  every  letter  before  he  could  pro- 
perly place  it.  Now  if  the  printers,  as  a  body, 
were  to  resolve  to  perform  their  work  in  a 
difficult  instead  of  an  easy  way, — if  they  were 
to  resolve,  that  the  labour  employed  in  print- 
ing were  desirable  to  be  doubled, — they  might 
etiect  their  unwise  resolution  by  the  simplest 
proceeding  in  the  world.  They  might  refuse 
to  work  upon  types  which  had  any  nicks.  In 
that  case  two  compositors  would  certainly  be 
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required  to  do  the  work  of  one  ;  and  the  price  of 
printing;  would  consequently  be  greatly  raised, 
if  the  compositors  were  paid  at  the  present  rate 
for  their  time.  But  would  the  compositors, 
who  thus  rejected  one  of  the  most  obvious 
natural  aids  to  their  peculiar  labour,  be  bene- 
fited by  this  course  ?  No.  For  the  price  of 
books  would  rise,  in  the  same  proportion  that 
the  labour  required  to  produce  them  was  dou- 
bled in  its  quantity,  by  being'  lessened  one 
half  in  its  efficiency.  And  the  price  of  books 
rising,  and  that  rise  lessening  purchasers, 
thousands  of  families  would  be  deprived  of  a 
livelihood ; — not  only  those  of  compositors, 
but  those  of  paper-makers,  type  founders,  and 
many  other  trades  connected  with  books. 

If,  however,  machines  are  bad  things  because 
they  save  human  labour,  so  are  all  these 
arrangements.  A  manufactory,  where  one 
man  does  one  part,  and  another  another,  is  a 
human  machine,  in  which  one  person  is  a 
wheel,  another  a  strap,  a  third  a  lever,  and  so 
forth.  If  one  person  were  to  perform  every 
operation  in  making  a  pin  or  needle,  he  could 
not  make  ten  in  a  day — probably  not  one.  It 
is  said  that  among  the  early  settlers  of  North 
America,  there  was  once  a  whole  village  in 
which  there  was  but  one  needle.  If  the  pre- 
sent rage  against  machinery  should  extend  to 
every  thing  which  economizes  human  labour, 
(and  if  it  is  right  in  the  one  case  it  is  equally 
so  in  the  other,)  an  English  village  might  be 
found  in  the  same  predicament. 

Contrivances  such  as  that  of  the  needlle- 
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sorter's  sheath  are  constantly  occurring-  in 
manufactures.  The  taj^s  of  laces,  which  are 
made  of  thin  tin,  are  now  bent  into  their 
requisite  form  by  the  same  movement  of  the 
arm  that  cuts  them.  A  piece  of  steel,  adapted 
to  the  side  of  the  shears,  gives  them  at  once 
their  proper  shape.  All  such  ingenious  appli- 
cations of  scientific  principles  lessen  the  price 
of  a  commodity.  If  the  small  shot  which  is 
used  by  sportsmen  were  each  cast  in  a  mould, 
the  price  would  he  enormous  ;  but  by  pouring 
the  melted  lead,  of  which  the  shot  is  made, 
through  a  sort  of  cullender,  placed  at  the  top 
of  a  tower,  high  enough  for  the  lead  to  cool  in 
its  passage  through  the  air,  before  it  reaches 
the  ground,  the  shot  is  formed  in  a  spherical 
or  round  shape,  by  the  mere  act  of  passing- 
through  the  atmosphere.  Some  of  the  shots 
thus  formed  are  not  perfectly  spherical — they 
are  pear-shaped.  If  the  selection  of  the  per- 
fect from  the  imperfect  shots  were  made  by  the 
eye,  or  the  touch,  the  process  would  be  very 
tedious  and  insufficient,  and  the  price  of  the 
article  mucii  increased.  The  simplest  con- 
trivance in  the  world  divides  the  bad  from  the 
good.  The  shots  are  poured  down  an  inclined 
plane,  and,  without  any  trouble  of  selection, 
the  spherical  ones  run  straight  to  the  bottom, 
while  the  pear-shaped  ones  tumble  oif  on  one 
side  or  the  other  of  the  plane. 

Avast  number  of  people  at  Birmingham  are 
employed  in  the  manufacture  of  buttons ;  and 
a  great  variety  of  hands  are  employed  in  the 
manufacture    of    a    single     button,    such    as 

n  2 


136     THE  RESULTS  OF  MACHINERY. 

piercers,  cutters,  stampers,  gilders,  and  bur- 
nishers. Many  of  the  operations  in  button- 
making  are  performed,  by  machinery.  The 
shanks  are  made  by  a  little  machine  worked 
by  a  steam-engine,  at  the  rate  of  fourscore 
a  minute.  But  do  these  engines  throw  the 
button -makers  out  of  employ?  On  the 
contrary,  the  cheapness  by  which  the  shank 
is  made  by  the  machine,  instead  of  being  ex- 
pensively made  by  the  slow  labour  of  the  hand 
allows  all  sorts  of  hand-workmen  to  complete 
the  rest  of  the  button,  whether  in  metal  or 
glass;  and  thus  Birmingham  buttons  are  sold 
all  over  the  world. 

The  manufacture  of  trinkets,  and  small  arti- 
cles of  taste,  at  a  cheap  price  by  machinery, 
creates  a  demand  for  such  articles  that  could 
never  have  existed  at  all,  if  they  were  made  by 
hand ;  and  therefore  creates  employment, 
which  could  never  otherwise  have  existed,  for 
very  numerous  workmen. 

In  1824,  Mr.  Osier,  an  intelligent  manufac- 
turer at  Birmingham,  shewed  a  Committee  of  the 
House  of  Commons  an  imitation,  in  coloured 
glass,  of  an  engraving  on  stone.  "  Those  im- 
pressions," said  he,  "  could  not  be  given  to  real 
stones,  but  at  the  expense  of  from  a  guinea 
to  thirty  shillings  each,  if  executed  by  a  toler- 
able artist.  We  produce  them  for  three  half- 
pence, and  the  mounting  of  them  furnishes 
employ  to  a  very  large  number  of  hands  in- 
deed." 

The  application  of  machinery,  or  of  peculiar 
scientific  modes  of  working,  to  such  apparently 
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triflinrr  articles   as  pins,  needles,  buttons,  and 
trinkets,  may  appear  of  little  importance.    But 
let  it  be  remembered,  that  the  manutacture  of 
such  articles   furnishes  employment  to   many 
thousands    of    our    fellow-countrymen  ;    and, 
enabling-  us  to  supply  other  nations  with  these 
products,  affords  us  the   means  of  receiving 
articles   of  more  intrinsic  value  in   exchanjie. 
In  1S2S,  our  exports  of  hardware,  cutlery,  and 
brass  g-oods  amounted  to  two  millions  sterling". 
No  article  of  ready  attainment,  and  therefore 
of  g-eneral  consumption,  whether   it  be   a  la- 
bourer's spade,  or  a  child's  marble,  is  unim- 
portant in  a  commercial   point  of  view.     The 
wooden  figures  of  horses  and  sheep  that  may 
be  boug"ht  for   twopence  in  the  toy-shops,  fur- 
nish employment  to  cut  them,  during'  the  long 
winter  nights,  to  a  large  portion  of  the  peasantry 
of   the  Tyrol,   (an    extensive    district    on  the 
boundaries  of  Austria.)     The  insignificant  ar- 
ticle of  the  eyes    of  children's    dolls,    alone, 
produce,   in  their   manufacture,  a   circulation 
of  several  thousand  pounds.    Mr.  Osier,  whose 
words    we    have    just   quoted,    addressing    a 
Committee  of  the  House  of  Commons,  upon 
the  subject   of  his   beads  and   trinkets,  said, 
— "  Eighteen  years  ago,  on  my    first  journey 
to   London,  a   respectable  looking  man  in  the 
city  asked   me   if  1    could    supply   him    with 
dolls'    eyes  ;     and    I    was    foolish    enough    to 
feel    half  offended.     I  thought  it  derogatory 
to    my    new    dignity    as    a    manufacturer    to 
make  dolls'  eyes.      He  took  me   into  a  room 
quite  as  wide  and  perhaps  twice  the  length 
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of  this,  (one  of  the  large  rooms  for  Com- 
mittees in  the  House  of  Commons,)  and  we 
had  just  room  to  walk  between  stacks,  from 
the  floor  to  the  ceiling",  of  parts  of  dolls.  He 
said,  'These  are  only  the  legs  and  arms — the 
trunks  are  below.'  But  I  saw  enough  to  con- 
vince  me  that  he  wanted  a  great  many  eyes; 
and  as  the  article  appeared  quite  in  my  own 
line  of  business,  1  said  I  would  take  an  order 
by  way  of  experiment;  and  he  shewed  me 
several  specimens.  I  copied  the  order.  He 
ordered  various  quantities  and  of  various  sizes 
and  qualities.  On  returning  to  the  Tavistock 
Hotel,  I  found  that  the  order  amounted  to 
upwards  of  five  hundred  pounds." 

Mr.  Osier  tells  this  story  to  shew  the  im- 
portance of  trifles.  The  making  of  dolls' 
eyes  afforded  subsistence  to  many  ingenious 
workmen  in  glass  toys;  and  in  the  same  way 
the  most  minute  and  apparently  insignificant 
article  of  general  use,  when  rendered  cheap  by 
chemical  science  or  machinery,  produces  a 
return  of  many  thousand  pounds,  and  sets  in 
motion  labour  and  labourers.  Without  the 
science  and  the  machinery,  which  render  the 
article  cheap,  the  labourers  would  have  had  no 
employ,  for  the  article  would  not  have  been 
consumed.  What  a  pretty  article  is  a  com- 
mon tobacco-pipe,  of  which  millions  are  used. 
It  is  made  cheap  and  beautiful  in  a  mould — a 
machine  for  copying  pipes.  If  the  pipe  were 
made  without  the  mould,  and  other  contri- 
vances, it  would  cost  at  least  a  shilling  in- 
stead of  a  half-penny ; — the  poor  man  would 
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go  without  his  pipe,  and  the  pipe-maker  with- 
out his  employment. 


CHAPTER  XIV. 

We  exhibited  to  you,  in  the  last  chapter,  a  few 
examples,  such  as  the  sheath  of  tlie  needle- 
sorter,  and  the  nicks  in  the  types  of  the  com- 
positor, of  contrivances  to  economize  labour. 
Such  contrivances  are  not  machinery  -,  but 
they  answer  one  of  the  n:reat  purposes  of  ma- 
chinery,— that  of  savinj^  time  ;  and  in  the  same 
manner  they  diminish  the  cost  of  production. 
The  objections  which  some  of  you  make  to 
machinery,  namely,  that  it  diminishes  the 
quantity  of  labour  required,  and  therefore  the 
number  of  labourers,  applies  also  to  these  con- 
trivances ;  and  it  applies,  also,  to  the  greater 
expertness  of  one  workman  as  compared  witli 
the  lesser  expertness  of  another  workman. 
There  are  boot-closers  so  skilful  that  they 
have  reduced  their  arms  to  the  precision  of  a 
machine.  They  can  begin  to  close  a  boot 
with  a  thread  a  yard  \ous^  in  each  hand,  throw 
out  each  arm  at  once  to  the  full  extent  of  the 
thread,  without  making-  a  second  pull,  and  at 
every  successive  pull  contract  the  arm  so  as  to 
allow  for  the  diminished  length  of  the  thread 
each  time  that  it  passes  through  the  leather. 
There  are  not  many  workmen  who  can  do 
this ;  but  those  whose  sense  of  touch  is  deli- 
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cate  enoug-h  are  not  blamed  by  their  fellow- 
workmen,  tor  doing  that  by  one  movement  of 
the  arm  which  other  men  do  by  two  move- 
ments. 

Every  one  of  us  who  thinks  at  all   is  con- 
stantly endeavouring'  to  diminish  his  individual 
labour,  by  the  use  of  some  little  contrivance 
which  experience  has  suggested.     Men   who 
carry  water  in  buckets,  in  places  where  water 
is  scarce,  put  a  circular  piece  of  wood  to  float 
on  the  water,  which  prevents  its  spilling,  and 
consequently  lessens  the  labour.     A  boy  who 
makes  paper  bags,  in  a  grocers  shop,  so  ar- 
ranges   them    that    he   pastes    the    edges    of 
twenty   at    a    time,   to    diminish    the    labour. 
The  porters  of  Amsterdam,  who   draw  heavy 
goods  upon  a  sort  of  sledge,  every  now  and 
then  throw  a  greased  rope  under  the  sledge, 
to  diminish  its  friction,  and  therefore  to  lessen 
the  labour  of  dragging  it.     Other  porters,  in 
the  same  city,  have  a  little  barrel  containing 
water,  attached  to   each    side  of  the    sledge, 
out    of  which    the    water    slowly   drips,   like 
the  water  upon  a  stone-cutter's  saw,  to  dimi- 
nish   the    iriction.      The    dippers    of    candles 
have    made    several    improvements    in    their 
art  within  the  last  twenty  years,  for  the  pur- 
pose  of  diminishing    labour.     They  used  to 
hold  the  rods  between  their  fingers,  dipping 
three  at  a  time  ;   they  next  connected  six  or 
eight  rods  together  by  a  piece  of  wood  at  each 
end,   having  holes  to  receive  the  rods  ;   and 
they  now  suspend  the  rods  so  arranged  upon 
a  sort  of  balance,  rising  and  falling  with  a 
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pulley  and  a  weig-ht,  so  as  to  relieve  the  arms 
of  the  workman  almost  entirely,  wliile  the 
work  is  done  more  quickly  and  with  more  pre- 
cision. Are  there  fewer  candle-makers,  think 
you,  employed  now,  than  when  they  dipped 
only  ihree  rods  with  considerable  fatii^ne,  and 
no  little  pain  as  the  candles  grew  heavy  ? 
The  excise  returns  shew  that  seventy-eight  mil- 
lions of  pounds  of  candles  were  used  in  1818, 
and  one  hundred  and  ten  millions  of  pounds 
in  1829.  There  can  be  no  doubt  that  we  have 
more  candle -makers,  because  candles  are 
cheaper. 

In  the  domestic  arrangements  of  a  well- 
regulated  household,  whether  of  a  poor  man  or 
of  a  rich  man,  one  of  the  chief  cares  is,  to  save 
labour.  Every  contrivance  to  save  labour  that 
ingenuity  can  suggest  is  eagerly  adopted  when 
a  country  becomes  highly  civilized.  In  former 
times,  in  our  own  country,  when  such  contri- 
vances were  little  known,  and  materials  as 
well  as  time  were  consequently  wasted  in 
every  direction,  a  great  Baron  was  surrounded 
with  a  hundred  menial  servants  ;  but  he  had 
certainly  less  real  and  useful  labour  performed 
for  him,  than  a  tradesman  of  the  present  day 
obtains  from  three  servants.  Are  there  fewer 
servants  now  employed  than  in  those  times  of 
barbarous^  state?  Certainly  not.  The  middle 
classes  amongst  us  can  get  a  great  deal  done 
for  them  in  the  way  of  domestic  service,  at  a 
small  expense  ;  because  servants  are  assisted 
by  an  infinite  number  of  contrivances  which  do 
much  of  the  work  for  them.    The  contrivances 


142  THE  RESULTS  OP  MACHINERY/ 

render  the  article  of  service  cheaper ;  and 
therefore  there  are  more  servants.  The  work 
being"  done  by  fewer  servants,  in  consequence 
of  the  contrivances,  the  servants  themselves 
are  better  paid  than  if  there  was  no  cost  saved 
by  the  contrivances. 

The  common  jack  by  which  meat  is  roasted  is 
described  by  Mr.  Babba^-e  as  "  a  contrivance  to 
enable  the  cook  in  a  few  minutes  to  exert  a 
force  (in  winding-  up  the  jack)  which  the 
machine  retails  out  durino-  the  succeedina* 
hour  in  turning  the  loaded  spit,  thus  enabling 
her  to  bestow  her  undivided  attention  on  her 
other  duties."  We  have  seen,  twenty  years 
ago,  in  farm-houses,  a  man  employed  to  turn 
a  spit  with  a  handle ;  dogs  have  been  used  to 
run  in  a  wheel  for  the  same  purpose,  and  hence 
a  particular  breed  so  used  are  called  "  turn- 
spits." When  some  ingenious  servant  girl  dis- 
covered that  if  she  put  a  skewer  through  the 
meat  and  hung  it  before  the  fire  by  a  skein  of 
worsted,  it  would  turn  with  very  little  atten- 
tion, she  made  an  approach  to  the  principle 
of  the  bottle-jack.  All  these  contrivances 
diminish  labour,  and  insure  regularity  of 
movement ; — and  therefore  they  are  valuable 
contrivances. 

A  bell  which  is  pulled  in  one  room  and 
rings  in  another,  and  which  therefore  esta- 
blishes a  ready  communication  between  the 
most  distant  parts  of  a  house,  is  a  contrivance 
to  save  labour.  In  a  large  family,  the  total 
want  of  bells  would  add  a  fourth  at  least  to  the 
labour  of  servants.     Where  three  servants  are 
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kept  now,  four  servants  would  be  required  to 
be  kept  then.  Would  the  destruction  of  all 
the  bells  therefore  add  one  fourth  to  the 
demand  for  servants?  Certainly  not. — The 
iunds  employed  in  payinj^  for  service  would 
not  be  increased  a  single  farthing;  and  there- 
fore, by  the  destruction  of  bells,  all  the  fami- 
lies of  the  kingdom  would  have  some  work 
left  undone,  to  make  up  for  the  additional 
labour  required  through  the  want  of  this 
useful  contrivance:  or  all  the  servants  in  the 
kingdom  would  be  more  hardly  worked, — 
would  have  to  work  sixteen  hours  a  day  in- 
stead of  twelve. 

In  some  parts  of  India,  the  natives  have  a 
very  rude  contrivance  to  mark  the  progress  of 
time.  A  thin  metal  cup,  with  a  small  hole  in 
its  bottom,  is  put  to  float  in  a  vessel  of  water; 
and  as  the  water  rises  through  the  hole  the 
cup  sinks  in  a  given  time — in  24  minutes.  A 
servant  is  set  to  watch  the  sinking  of  the  cup, 
and  when  this  happens  he  strikes  upon  a  bell. 
Half  a  century  ago,  almost  every  cottage  in 
England  had  its  hoiir-glass — an  imperfect  in- 
strument for  registering  the  progress  of  time, 
because  it  only  indicated  its  course  between 
hour  and  hour ;  and  an  instrument  which  re- 
quired a  very  watchful  attention,  and  some 
labour,  to  be  of  any  use  at  all.  The  universal 
use  of  watches  or  clocks,  in  India,  would 
wholly  displace  the  labour  of  the  servants, 
who  note  the  progress  of  time  by  the  filling  of 
the  cup  ;  and  the  same  cause  has  displaced, 
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amonp^st  us,  the  equally  unprofitable  labour 
employed  in  turning  the  hour-glass,  and  watch- 
ing its  movement.  Almost  every  house  in 
Eno-land  has  now  a  clock  or  watch  of  some 
sort ;  and  every  house  in  India  would  have 
the  same,  if  the  natives  were  more  enlightened, 
and  were  not  engaged  in  so  many  modes  of 
unprofitable  labour  to  keep  them  poor.  His 
profitable  labour  has  given  the  English  me- 
chanic the  means  of  ffettinjj  a  watch.  Ma- 
chinery,  used  in  every  possible  way,  has  made 
this  watch  cheap.  The  labour  formerly  em- 
ployed in  turning  the  hour-glass,  or  in  running 
to  look  at  the  church  clock,  is  transferred  to 
the  making  of  watches.  The  user  of  the  watch 
obtains  an  accurate  register  of  time,  which 
teaches  him  to  know  the  value  of  that  most 
precious  possession,  and  to  economize  it ;  and 
the  producers  of  the  watch  have  abundant  em- 
ployment in  the  universal  demand  for  this 
valuable  machine. 

A  watch  or  clock  is  an  instrument  for  as- 
sisting an  operation  of  the  mind.  Without 
some  instrument  for  reffisterino-  time,  the 
mind  could  very  imperfectly  attain  the  end 
which  the  watch  attains,  not  requiring  any 
mental  labour.  The  observation  of  the  pro- 
gress of  time,  by  the  situation  of  the  sun  in 
the  day,  or  of  particular  stars  at  night,  is  a 
labour  requiring  great  attention,  and  various 
sorts  of  accurate  knowledge.  It  is  therefore 
never  attempted,  except  when  men  have  no 
machines  for  registering  time.     In  the  same 
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manner  the  labours  of  the  mind  liave  been 
saved,  in  a  thousand  ways,  by  other  contriv- 
ances of  science. 

The  foot-rule  of  the  carpenter  not  only  gives 
him  the  standard  of  a  foot  measure,  which  he 
could  not  exactly  ascertain  by  any  experience,  or 
any  mental  process  ;  but  it  is  also  a  scale  of  the 
proportions  of  an  inch,  or  several  inches,  to  a 
foot,  and  of  the  parts  of  an  inch  to  an  inch. 
What  a  quantity  of  calculations,  and  of  di- 
viding by  compasses,  does  this  little  instru- 
ment save  the  carpenter;  besides  ensuring  a 
much  greater  degree  of  accuracy  in  all  his 
operations  !  The  common  rules  of  arithmetic, 
which  almost  every  boy  in  England  now  learns, 
are  parts  of  a  great  invention  for  saving  mental 
labour.  The  higher  branches  of  mathematics, 
of  which  science  arithmetic  is  a  portion,  are 
also  inventions  for  saving  labour,  and  fordoing: 
what  could  never  be  done  without  these  in- 
ventions. There  are  instruments,  and  very 
curious  ones,  for  lessening  the  labour  of  all 
arithmetical  calculations ;  and  tables,  that  is, 
the  results  of  certaiii  calculations,  which  are 
of  practical  use,  are  constructed  for  the  same 
purpose.  When  you  buy  a  joint  of  meat,  you 
often  see  the  butcher  turu  to  a  little  book,  be- 
fore he  tells  vou  how  much  a  certain  number 
of  pounds  and  ounces  amounts  to,  at  a  certain 
))rice  per  pound.  This  book  is  his  "  Ready 
Reckoner,"  and  a  very  useful  book  it  is  to  him  ; 
for  it  enables  him  to  dispatch  his  customers 
in  half  the  time  that  he  would  otherwise  re- 
quire, and  thus  to  save  himself  a  great  deal  of 
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labour,  and  a  great  deal  of  inaccuracy.  The 
inventions  for  saving  mental  labour,  in  calcu- 
lations of  arithmetic,  have  been  carried  so  far, 
that  Mr.  Babbag-e,  a  gentleman  whose  name  we 
have  twice  before  mentioned,  has  almost  per- 
fected a  calculating  machine,  which  not  only  does 
its  work  of  calculation  without  the  possibility  of 
error,  but  absolutely  arranges  printing  types 
of  figures,  in  a  frame,  so  that  no  error  can  be 
produced  in  copying  the  calculations,  before 
they  are  printed.  We  mention  this  curious  ma- 
chine, to  show  how  far  science  may  go  in  dimi- 
nishing mental  labour,  and  ensuring  accuracy. 

To  all  of  you  who  read  this  book  it  is  no 
difficulty  to  count  a  hundred  ;  and  most  of 
you  know  the  relation  which  a  hundred  bears 
to  a  thousand,  and  a  thousand  bears  to  a 
million.  Many  of  you  are  able,  also,  to  read 
off  those  numbers,  or  parts  of  those  numbers, 
when  you  see  them  marked  down  in  figures. 
There  are  many  uncivilized  people  in  the 
world  who  cannot  count  twenty.  They  have 
no  idea  whatever  of  numbers,  beyond  perhaps 
as  far  as  the  number  of  their  fingers,  or  their 
fingers  and  their  toes.  How  have  we  obtained 
this  great  superiority  over  these  poor  savages  ? 
Because  science  has  been  at  work,  for  many 
centuries,  to  diminish  the  amount  of  our  men- 
tal labour,  by  teaching  us  the  easiest  modes 
of  calculation.  And  how  did  we  learn  these 
modes  ?  We  learnt  them  from  our  school- 
masters. 

If  any  of  you  follow  up  the  false  reasoning 
which  has  led  you  to  think  that   whatever 
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diminishes  labour  diminishes  the  number  of 
labourers,  you  might  conclude,  that,  as  there 
is  less  mental  work  to  be  done,  because  science 
has  diminished  the  labour  of  that  work,  there 
would,  therefore,  be  fewer  mental  workmen. 
Thank  God,  the  g-reater  facilities  that  have 
been  given  to  the  cultivation  of  the  mind,  the 
irreatcr  is  the  number  of  those  who  exert 
themselves  in  that  cultivation.  The  effects  of 
saving*  unprotitablc  labour  are  the  same  in  all 
cases.  The  use  of  machinery  in  aid  of  bodily 
labour  has  set  that  bodily  labour  to  a  thou- 
sand new  employments ;  and  has  raised  the 
character  of  the  employments,  by  transferring* 
the  lowest  of  the  drudgery  to  wheels  and  pis- 
tons. The  use  of  science  in  the  assistance  of 
menial  labour  has  conducted  that  labour  to 
infinitely  more  numerous  fields  of  exertion  ; 
and  has  elevated  all  intellectUcd  pursuits,  by 
making  their  commoner  processes  the  })lay  of 
childhood,  instead  of  the  toil  of  manhood. 


CHAPTER  XV. 

You  cannot  doubt,  we  should  imagine,  that 
any  invention  which  gives  assistance  to  the 
thinking  powers  of  mankind,  and,  therefore, 
by  dispensing  witli  much  mental  drudgery, 
leads  the  mind  forward  to  nobler  exertions,  is 
a   benefit  to   all.     It  is  not  more  than  four 
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hundred  years  ag'o,  that  the  use  of  Arabic  nu- 
merals, or  figures,  began  to  be  generally  known 
in  this  country.  The  first  date  in  those  nume- 
rals said  to  exist  in  England,  is  upon  a  brass 
plate  in  Ware  church,  1454.  The  same  date 
in  Roman  numerals,  which  were  in  use  before 
the  Arabic  ones,  would  be  expressed  by  eight 
letters,  mccccliv.  The  introduction  of  figures, 
therefore,  was  an  immense  savin":  of  time  in 
the  commonest  operations  of  arithmetic.  How 
puzzled  you  would  be,  and  what  a  quantity  of 
labour  you  would  lose,  if  you  were  compelled 
to  reckon  your  earnings  and  your  marketings 
by  the  long  mode  of  notation,  instead  of  the 
short  one  !  You  read  this  book  easily,  be- 
cause it  is  written  in  words  composed  of 
twenty-four  letters.  In  China,  where  there 
are  no  letters  in  use,  every  word  in  the  lan- 
guage is  expressed  by  a  different  character. 
Few  people  in  China  write  or  read  ;  and  those 
who  do,  acquire  very  little  knowledge,  except 
the  mere  knowledge  of  writing  and  reading. 
All  the  time  of  their  learned  men  is  occupied 
in  acquiring  the  means  of  knowledge,  and  not 
knowledge  itself;  and  the  bulk  of  the  people 
get  very  Httle  knowledge  at  all.  It  would  be  just 
the  same  thing  if  there  were  no  machines  or  en- 
fj-ines  for  diminishina:  manual  labour.  Those 
who  had  any  property  would  occupy  all 
their  time,  and  the  time  of  their  immediate 
dependents,  in  raising  food  and  making  clothes 
for  themselves,  and  the  rest  of  the  people 
would  go  without  any  food  or  clothes  at  all  ; 
or  rather,   which  comes  to  the   same  thing, 
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there  would  be  no  "  rest  of  tlie  people  ;'*  the  lord 
and  his  vassals  would  have  all  the  produce  ; — 
there  would  be  halt"  a  niilliou  of  people  iu 
England  instead  of  fifteen  millions. 

Wlien  a  boy  has  got  hold  of  what  we  call 
the  rudiments  of  learning;,  he  has  possessed 
himself  of  the  most  useful  tools  and  machines 
which  exist  in  the  world.  He  has  obtained  the 
means  of  doing-  that  with  extreme  ease,  which, 
without  these  tools,  is  done  only  with  extreme 
labour.  He  has  earned  the  time  which,  if 
rightly  employed,  will  elevate  his  mind,  and 
tiierelbre  im])rove  his  condition.  Just  so  is  it 
with  all  tools  and  machines  for  diminishing; 
bodily  exertion.  They  give  us  the  meajis  of 
doing  that  with  comparative  ease,  which,  with- 
out them,  can  only  be  done  with  extreme 
drudgery.  They  set  at  liberty  a  great  quan- 
tity of  mere  animal  power,  which,  having 
then  leisure  to  unite  with  mentcd  power,  pro- 
duces ingenious  and  skilful  workmen  in  every 
trade.  But  they  do  more  than  this.  They 
diminish  human  suHering — they  improve  the 
liealth — they  increase  the  term  of  life — they 
render  all  occuj)ations  less  painf\d  and  la- 
borious ; — and,  by  doing  all  this,  they  elevate 
man  in  the  scale  of  existence. 

The  present  Pasha,  or  chief  ruler  of  Egypt, 
in  one  of  those  fits  of  caprice  which  it  is  the 
nature  of  tyrants  to  exhibit,  ordered,  a  few 
years  ago,  that  the  male  population  of  a  dis- 
trict should  be  set  to  clear  out  one  of  the 
ancient  canals  which  was  then  filled  up  with 
mud.      The    peo[)le    had    no    tools,    and    the 
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Pasha  gave  them  no  tools  ;  but  the  work  was 
required  to  be  done.  So  to  work  the  poor 
wretches  went,  to  the  number  of  fifty  thousand. 
They  had  to  phing-e  up  to  their  necks  in  the 
filthiest  slime,  and  to  bale  it  out  with  their 
hands,  and  their  hands  alone.  They  were 
fed,  it  is  true,  during-  the  operation  ;  but  their 
food  vv'as  of  a  quality  proportioned  to  the  little 
jyrojltable  labour  which  they  performed.  They 
were  fed  on  horse-beans  and  water.  In  tiie 
course  of  one  year,  more  than  thirty  thousand 
of  these  unhappy  people  perished.  If  the 
tyrant,  instead  of  giving  labour  to  fifty  thou- 
sand people,  had  possessed  the  means  of 
setting  up  steam-engines  to  pump  out  the 
water,  and  scoop  out  the  mud, — if  he  had 
even  provided  the  pump,  which  is  called 
Archimedes'  screw,  and  was  invented  by  that 
philosopher  for  the  very  purpose  of  drain- 
ing land  in  Egypt,  — if  the  people  had  even 
had  scoops  and  shovels,  instead  of  being* 
degraded  like  beasts,  to  the  employment  of 
their  unassisted  hands, — the  work  might  have 
been  done  at  a  fiftieth  of  the  cost,  even  of  the 
miserable  pittance  of  horse-beans  and  water ; 
and  the  money  that  was  saved  by  the  tools 
and  machines,  might  have  gone  to  furnish 
projitahle  labour  to  the  thousands  who  pe- 
rished amidst  the  misery  and  degradation  of 
their  juijjrojitable  labour. 

You  say,  probably,  that  this  is  a  case  which 
does  not  apply  to  you  ;  because  you  are  free 
men,  and  cannot  be  compelled  to  perish,  up 
to  your  _^necks   in  mud,   upon  a  pittance  of 


THE  RESULTS  OP  MACIIINEnY.  151 

horse-beans,  doled  out  by  a  tyrant.  Exactly 
so.  But  what  has  made  yon  free  ?  Knowledg-e. 
Knowledge,' — which,  in  raisinp^  the  moral  and 
intellectual  character  of  every  Eng'lishman, 
has  raised  up  barriers  to  oppression  which  no 
power  can  ever  break  down.  Knowledge, — 
which  has  set  ingenious  men  thinking  in 
every  way  how  to  increase  the  profitable 
labour  of  the  nation,  and  therefore  to  increase 
the  comforts  of  every  man  in  the  nation. 
Is  it  for  the  working-men  of  this  country,  or 
for  any  other  class  of  men,  to  say  that  know- 
ledge shall  stop  at  a  certain  point,  and  shall 
go  no  farther? — Is  it  for  them  to  say,  that 
although  they  are  willing  to  retain  the  infinite 
blessings  which  knowledge  has  bestowed  upon 
them- — the  improved  food,  the  abundant  fuel 
and  water,  the  cheap  clothing,  the  convenient 
houses,  the  drainage  and  ventilation  which 
make  houses  healthful,  the  preservation  of  life 
by  medical  science,  and  the  profit  and  comfort 
of  books — that  we  are  to  rest  satisfied  with 
what  we  have  got ;  or  rather,  if  the  destroyers 
of  machinery  are  to  be  heard,  that  we  are  to  go 
back  to  what  we  were  five  hundred  years  ago  ? 
Depend  upon  it,  if  we  once  begin  to  march 
backwards,  however  slow  may  be  the  first 
steps,  the  retreat  towards  ignorance,  instead 
of  the  advance  towards  knowledge,  will  soon 
become  pretty  quick  ;  till  at  last  there  would 
be  one  mad  rush  from  civilization  to  ?^wcivili- 
zation.  Then  comes  the  labour  of  the  despot, 
who  has  been  comparatively  idle  while  know- 
ledge was  labouring.  There  is  no  halting-place 
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then;  andtheinud  and  horse-beans  of  the  Pasha 
of  Egypt  will  be  the  natural  end,  and  the  fit  re- 
ward, of  such  monstrous  folly  and  wickedness. 
No    one,    we    suppose,  desires    to   be    sick 
instead  of  in  health,  to  live  a  short  life  instead 
of  a  long"  one.     The  people  of  England  have 
gone  on  increasing  very  rapidly   during  the 
last  fifty  years  ;    and  the   average    length    of 
life  has  also  gone  on  increasing  in  the  same 
remarkable   manner,  and   appears   still  to  be 
increasino;,*     Men  who  have  attended  to  sub- 
jects  of  political  economy  have    always  been 
desirous  to  procure  accurate  returns  of  the  ave- 
rage duration  of  life  at  particular  places,  and 
they  could  pretty  well  estimate  the  condition 
of  the  people  from  these  returns.     Savages,  it 
is  well   known,   are  not   long  livers ;  that   is, 
although  there   may  be  a  few  old  people,  the 
majority  of  savages  die  very  young.     Why  is 
this  ?     Many  of  the   savage  nations  that  we 
know  have  much  finer  climates  than  our  own  ; 
but  then,  on  the  other  hand,  they  sustain  pri- 
vations  which  the  poorest   man   amongst  us 
never    feels.     Their   supply  of  food  is  uncer- 
tain, they  want  clothing,  they  are  badly  shel- 
tered   from   the  weather,  or  not  sheltered    at 
all,   they   undergo    very   severe   labour  when 
they  are   labouring.     From   all  these   causes 
savages    die    young.      Is    it    not   reasonable, 
therefore,   to   infer  that   if  in    any    particular 
country  the  average  duration  of  life  goes  on 
increasing  ;  that  is,  if  fewer  people,  in  a  given 
number  find  a  given  time,  die  now  than  for* 
*  See  Appendix,  No.  II.  p.  207, 
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merly,  the  condition  of  tluit  peoj)le  is  im- 
proved ;  tliat  tliey  have  more  of  the  necessaries 
and  comforts  of  life,  and  labonr  less  severely 
to  procure  them  ?  Now  let  us  see  how  the 
people  of  Enj2;Iand  stand  in  this  respect.  The 
averai;e  mortality  in  a  year  about  a  century 
a^'o  was  reckoned  to  be  one  in  thirty  ;  fifty 
years  -dgo  it  was  one  in  forty ;  thirty  years  ago 
one  in  forty-seven  ;  twenty  years  ago  one  in 
fifly-two ;  and  now  it  is  one  in  fifty-eight. 
You  see,  therefore,  according-  to  this  estimate, 
of  which  there  is  no  reason  whatever  to  doubt 
the  accuracy,  that  where  one  person  dies  in 
a  year  now,  two  died,  a  century  ago.  This 
remarkable  result  is,  doubtless,  produced  in 
some  degree  by  improvements  in  the  science 
of  medicine,  and  particularly  by  the  use  of 
inoculation  for  the  small-pox,  and  vaccina- 
tion. But  making  every  allowance  for  these 
benefits,  the  fact  furnishes  the  most  undeniable 
truth,  that  the  people  of  England  are  infinitely 
better  fed,  clothed,  and  lodged  than  they  were 
a  century  ago,  and  that  the  labour  which  they 
perform  is  infinitely  less  severe. 

The  effect  of  continued  violent  bodily  exer- 
tion upon  the  duration  of  life  might  be  illus- 
trated by  many  instances;  we  shall  mention 
one.  The  late  Mr.  Edgeworth,  in  his  Memoirs, 
repeatedly  speaks  of  a  boatman  whom  he 
knew  at  Lyons,  as  an  old  man,  *'  His  hair," 
says  iNIr.  Edgevvorth,  "  was  grey,  his  face 
wrinkled,  his  back  bent,  and  all  his  limbs  and 
features  had  the  appearance  of  those  of  a  man 
of  sixty  ;    yet  his  real  age   was    but  tweuty- 

i3 
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seven  years.  He  told  me  that  he  was  the 
oldest  boatman  on  the  Rhone,  that  his  younger 
brothers  had  been  worn  out  before  they 
were  twenty-five  years  old ;  such  were  the 
effects  of  the  hardships  to  which  they  were 
subject  from  the  nature  of  their  employ- 
ment." That  employment  was,  by  intense 
bodily  exertion,  and  with  the  daily  chance  of 
being-  upset,  to  pull  a  boat  across  one  of  the 
most  rapid  rivers  in  the  world, — 

"  The  swift  and  arrowy  Rhone/' 

as  one  of  our  poets  calls  it.  How  much  hap- 
])ier  would  these  boatmen  have  been  during 
their  lives,  and  how  much  longer  would  they 
have  lived,  could  their  labour  have  been  re- 
lieved by  some  mechanical  contrivance  ;  and 
witliout  doubt,  the  same  contrivance  would 
have  doubled  the  number  of  the  boatmen,  by 
causing  the  passage  to  be  more  used.  As  it 
was,  they  were  few  in  number,  they  lived  only 
a  few  years,  and  the  only  gratification  of  those 
few  years  was  an  inordinate  stimulus  of 
brandy.  This  is  the  case  in  all  trades  where 
immense  efforts  of  bodily  power  are  required. 
The  exertion  itself  wears  out  the  people,  and 
the  dram,  which  gives  a  momentary  impulse 
to  the  exertion,  wears  them  out  still  more. 
The  coal-heavers  of  London,  healthy  as  they 
look,  are  but  a  short-lived  people.  The  heavy 
loads  which  they  carry,  and  the  quantity  of 
liquor  which  they  drink,  both  together  make 
sad  havoc  with  them. 

Violent  bodily  labour,  in  which  the  muscu- 
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hir  power  of  the  body  is  unequally  applied, 
generally  produces  some  peculiar  disease. 
Nearly  all  the  pressmen  who  were  accustomed 
to  print  newspapers  of  a  larj^e  size,  by  hand, 
were  ruptured.  A  g-reat  number  of  the  annui- 
tants of  the  Printer's  Pension  Society  are 
ruptured  pressmen,  whose  muscles  have  been 
unequally  strained  by  their  laborious  opera- 
tion. The  printini^-machine  now  does  the 
same  description  of  work. 

What  is   the   effect  upon  the  condition  of 
pressmen  generally  by  the  introduction  of  the 
printing-machine    to   do   the    heaviest   labour 
of  printing  ?     That  the  trade  of  a  pressman 
is  daily  becoming  one   more    of  skill  than  of 
drudgery.     At  the  same  time  that  the  printing"- 
machine  was   invented,  one  of  the  principles 
of  that  machine — that  of  inkini^  the  types  with 
a  roller  instead  of  two  large  cushions,  called 
balls,  was  introduced  into  hand-printing.     The 
pressmen   were  delighted  with  this  improve- 
ment.    "  Ay,"  said  they,  *'  this  saves  our  la- 
bour ;   we  are  relieved  from  the  hard  work  of 
distributing  the  ink  upon  the  balls."     What 
the  roller  did  for  the  individual  pressman,  the 
machine,  which   can  only  be  beneficially  ap- 
plied to    rapid   and   to   very   heavy   printing-, 
does  for  the  g-reat  body  of  pressmen.     It  re- 
moves   a    certain    portion    of    the    drudg-ery, 
which  degraded  the  occupation,  and  rendered 
it  painful  and   injurious  to  health.     We  have 
seen   two    pressmen    working    a   daily  paper 
against  time  ;  it  was  always  necessary,  belbre 
the  introduction  of  the  machines,  to  put  aa 
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immense  quantity  of  bodily  enero^y  into  the 
labour  of  working  a  newspaper,  that  it  might 
be  published  at  the  proper  hour.  Time,  in 
this  case,  was  driving  the  pressmen  as  fast  as 
the  rapid  stream  drove  the  boatmen  of  the 
Rhone  ;  and  the  speed  with  which  they  worked 
was  killing  them  as  quickly. 

If  artisans,  who  have  generally  the  means 
of  acquiring  knowledge,  were  to  think  as  they 
ought  to  do  upon  the  benefits  to  their  own 
particular  trade  of  machines  for  saving  labour, 
we  should  never  hear  of  combinations  against 
such  machines.  A  reflecting  being  feels  it  a 
degradation  to  be  employed  in  unprofitable 
labour.  Some  parishes,  we  understand,  set 
their  paupers  to  turn  a  grindstone,  upon  which 
nothing  is  ground  ;  and,  to  their  honour  be  it 
spoken,  the  poor  people,  in  many  cases,  would 
rather  starve  than  submit  to  this  ignoble  occu- 
pation. Even  the  unhappy  persons  at  tread- 
mills feel  additionally  degraded  when  they 
turn  the  wheel  without  an  object ;  they  call  it 
*'  grinding  the  wind."  Why  are  these  people 
degraded  by  such  occupations  ?  Why  do  they 
consider  their  labour  ignominious  ?  Because 
their  labour  has  no  results.  Is  it  not  equally 
ignominious  when  men  resolve,  by  suppressing 
machinery,  to  do  that  with  a  great  deal  of 
labour,  which  would  otherwise  be  done  by  a 
very  little  labour  ?  to  bind  themselves  to  the 
wheel,  when  the  wheel  would  do  the  work 
without  them  ? — to  labour,  in  fact,  without 
results  from  their  labour. 

W^e  have  a  reiiiarkuble  example  of  the  folly 
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of  a  particular  body  of  men  upon  this  subject 
nowlyini^  before  us.  We  have  a  paper,  dated 
the  16th  of  December,  1830,  issued  by  nearly 
five  hundred  journeymen  bookbinders  of  Lon- 
don and  Westminster,  callinir  upon  their  em- 
ployers to  <^ive  up  the  use  of  a  machine  for 
beating  books.  Books,  before  they  are  bound 
in  leather,  were  beat  with  large  hammers 
upon  a  stone,  to  make  them  solid.  That  work 
is  now  done  in  London  by  a  machine.  The 
workman  is  relieved  from  the  only  portion  of 
his  employ  which  was  sheer  drudc^ery — from 
the  only  portion  of  his  employ  which  was  so 
laborious,  that  it  rendered  him  unfit  for  the 
more  delicate  operations  of  bookbinding-, 
which  is  alton:ether  an  art.  The  o-reatest 
blessing  ever  conferred  upon  bookbinders,  as 
a  body,  was  the  invention  of  this  machine. 
Why  ?  It  has  set  at  liberty  a  quantity  of 
mere  labour  without  skill  to  furnish  wages  to 
labourers  with  skill.  The  master  bookbinders 
of  London  and  Westminster  state  that  they 
cannot  find  good  workmen  in  sufficient  quan- 
tities to  do  the  work  which  the  consumer  re- 
quires. The  good  workmen  and  the  bad 
were  each  employed  in  the  drudgery  of  beat- 
ing, which  called  into  action  a  certain  muscu- 
lar power  of  the  arm  and  hand,  which  unfitted 
them  for  the  delicacy  and  rapidity  of  other 
operations  of  bookbinding.  The  good  work- 
men were  therefore  lessened  by  the  drudgery 
of  the  beating  hammer;  but  the  bad  workmen, 
the  mere  labourers,  whose  work  a  very  simple 
machine  can  do  better,  feel  that  they  cannot 
coDipete  with   this    machine.     Why  ?     They 


158  THE  RESULTS  OF  MACHINERY. 

were  indolent  and  dissipated,  and  the  work 
which  they  neglected  is  now  done  withont 
their  aid.  The  great  delay  in  bookbinding 
was  always  occasioned  by  the  delay  in  beating. 
It  was  a  mere  drudgery  which  the  better  men 
paid  others  to  perform ;  and  these  mere 
drudges,  by  the  neglect  of  their  work,  kept  the 
higher  orders  of  bookbinders  idle.  And  yet, 
in  spite  of  their  own  experience,  all  the  book- 
binders try  to  put  down  the  beating-machine, 
which,  in  truth,  has  a  tendency,  above  all  other 
things,  to  elevate  their  trade,  and  to  make  that 
an  art  which  in  one  division  of  it  was  a  mere 
labour.  If  the  painter  were  compelled  to 
grind  his  own  colours  and  make  his  own 
frames,  he  would  no  longer  follow  an  art,  but 
a  trade  ;  and  he  would  receive  the  wages  of 
a  labourer  instead  of  the  wages  of  an  artist,  not 
only  so  farasrelated  to  the  grinding  and  frame- 
making,  but  as  affecting  all  his  occupations,  by 
the  drudgery  attending  a  portion  of  them. 


CHAPTER  'XVI. 

The  objection  of  the  bookbinders  to  the 
beatinsr-machine  offers  a  remarkable  exam- 
pie  of  the  inconsistency  of  all  such  objec- 
tions. The  bookbinders  have  a  machine 
called  a  plough,  for  cutting  the  edges  of  books, 
which  is,  probably,  as  old  as  the  trade  itself. 
A  great  deal  of  labour  and  a  great  deal  of 
material  are  saved  by  this  plough.  Why  do 
they  not  require  that  a  book  should  be  cut 
with  a  ruler   and  a   pen-knife  ?   They   have 
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presses,  too,  acting"  with  a  screw,  to  make  the 
book  soHd  and  flat.  A  press  with  an  iron 
screw  will  do  ten  times  the  work  of  a  press 
with  a  wooden  screw  ;  and  one  of  Bramah's 
liydraulic  presses,  which  has  power  enough, 
if  fully  exerted,  to  break  a  piece  of  wrought 
iron  three  inches  thick,  will  do  twenty  times 
the  work  of  the  common  iron-screw^  press. 
Nobody  insists  that  the  master  bookbinder 
shall  use  the  press  of  the  smallest  power, 
that  he  may  be  compelled,  at  the  same  time, 
to  use  the  labour  of  ten  men  instead  of  one. 
The  objection  would  be  too  absurd  upon  the 
face  of  it.  But  a  press  of  any  kind  is  an  old  ma- 
chine. A  machine  for  beating  books  is  a  new 
machine.  Working"  men,  and  other  men  who 
ought  to  know  better,  have  attempted  to 
draw  distinctions  between  old  machines  and 
new  machines.  As  it  is,  the  inventors  of 
machines  generally  go  before  their  age  ;  and 
thus  too  many  of  them  have  either  starved  or 
struggled  for  years  with  want,  because  their 
own  generation  was  not  wise  enough  to  value 
the  blessings  which  science  and  skill  had  pro- 
vided for  it.  But  if  the  ordinary  difficulties 
of  establishing  a  new  invention,  however 
valuable  it  might  prove,  were  to  be  increased 
by  the  folly  which  should  say,  we  will  have  no 
new  machines  at  all,  or  at  any  rate,  a  machine 
shall  become  old  before  we  will  use  it,  there 
would  be  an  end  to  invention  altogether. 

We  have  before  us,  "  A  List  of  Inventions  of 
the  various  kinds  of  Machinery  made  use  of  in 
the  manufacture  of  Hosiery,  Lace,  &c."     The 
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compiler  of  the  I^ist,  which  is  printed  at  Not- 
tingham, mentions  these  various  kinds  of  ma- 
chinery as  havinp^  been  "  the  means  of  raising' 
the  mechanics  of  Nottingham  to  so  high  a 
rank  amongst  the  artisans  of  Great  Britain." 
This  List  contains  a  brief  description,  with  the 
dates  of  the  invention,  and  the  names  of  the 
inventors,  of  no  less  than  one  hundred  and 
one  machines,  nearly  all  applied  to  the  manu- 
facture of  stockings  and  lace.  Many  of  these 
machines  are  now  in  use  ;  some  of  them  are 
disused  :  but  they  are  all  improvements,  or 
attempted  improvements,  of  some  less  perfect 
machines  which  preceded  them.  Before  the 
invention  of  the  first  stocking-machine,  in  the 
year  1589,  by  William  Lea,  a  clergyman,  none 
but  the  very  rich  wore  stockings,  and  many  of 
the  most  wealthy  went  without  stockings  at 
all,  their  hose  being  sewn  together  by  the 
tailor,  or  their  legs  being  covered  with  bandages 
of  cloth.  William  Lea  made  a  pair  of  stock- 
ings, by  the  frame,  in  the  presence  of  King 
James  I.  ;  but  such  was  the  prejudice  of  those 
times,  that  he  could  get  no  encouragement 
for  his  invention.  His  invention  was  dis- 
countenanced, upon  the  plea  that  it  would  de- 
prive the  industrious  poor  of  their  subsistence. 
He  went  to  France,  where  he  met  with  no 
better  success  ;  and  died  at  last  of  a  broken 
heart.  The  great  then  could  discountenance 
an  invention,  because  its  application  was 
limited  to  themselves.  They  only  wore  stock- 
ings :  the  poor  who  made  them  had  none  to 
wear.     Stockings  were  not  cheap  enough  for 
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the  poor  to  wear,  and  therefore  they  went 
without.  Of  the  millions  of  people  now  in 
tliis  country,  how  few  are  without  stockinns  ! 
What  a  miserable  exception  to  the  comfort  of 
the  rest  of  the  people  does  it  appear  to  you, 
when  you  see  a  begg'ar  in  the  streets  without 
stocking^s  !  You  consider  such  a  person  to  be 
in  the  lowest  stag;es  of  want  and  sufierinn-. 
Two  centuries  ai^o,  not  one  person  in  a  thou- 
sand wore  stockings  ; — one  century  ago,  not 
one  person  in  five  hundred  wore  them  ; — now, 
not  one  person  in  a  thousand  is  without  them. 
Who  made  this  great  change  in  the  condition 
of  the  people  of  F/Ugland,  and,  indeed,  of  the 
people  of  almost  all  civilized  countries  ?  Wil- 
ham  Lea — who  died  at  Paris  of  a  broken 
heart.  And  why  did  he  die  of  grief  and 
penury  ?  Because  the  people  of  his  own  days 
were  too  ignorant  to  accept  the  blessings  he 
had  prepared  for  them. 

We  ask  with  confidence,  had  the  terror  of 
the  stocking-frame  any  real  foundation  ?  Were 
any  people  thrown  out  of  employment  by  the 
stocking- frame  ? 

"  The  knitters  in  the  sun, 
And  the  free  maids  who  weave  their  thread  with  bones/* 

as  Shakspeare  describes  the  country  lasses  of 
Ins  day,  had  to  change  their  employment ;  but 
there  was  infinitely  more  employment  ibr  the 
makers  of  stockings,  for  then  every  one  began 
to  wear  stockings.  The  improvements  of  ma- 
chinery have  made  cotton  and  worsted  stock- 
ings so  exceedingly  cheap,  that  it  is  almost 
become  u  question,  whether  it  is  worth  while 
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to  mend  stockings.  What  is  the  consequence? 
In  Nottingham  and  Derby,  the  great  stocking 
counties,  there  are  thousands  and  tens  of  thou- 
sands of  persons  engaged  in  the  manufacture. 
In  ahnost  every  cottage  you  hear  a  stocking- 
frame  at  work.  It  is  the  sam.e  with  lace- 
making.  The  invention  of  the  lace-machine 
is  comparatively  a  recent  one ;  and  the  ma- 
chine which  makes  the  net  of  considerable 
breadth,  has  been  invented  within  these  twenty 
years.  Every  body  now  wears  lace,  and  there- 
fore the  making  of  lace  has  become  a  most 
extensive  manufacture,  instead  of  a  very  small 
one.  The  manufacture  employs  many  persons 
with  the  machine,  in  the  place  of  very  few 
without  the  machine,  because  the  consumers 
of  lace  can  buy  the  article  at  a  small  price  in- 
stead of  a  large  one.  But  the  makers  of  lace 
by  the  pillow  are  thrown  out  of  employment. 
Certainly  they  are,  if  they  have  not  readiness 
enough  to  adapt  their  employment  to  the 
change.  The  greater  number  have  learnt  to 
accommodate  their  employment  to  the  ma- 
chine, and  not  to  strive  against  it.  As  many 
young  women,  and  doubtless  many  more,  are 
now  employed  in  working  upon  the  lace  made 
by  the  machines,  as  were  formerly  employed 
in  making  th6  lace  itself.  At  Marlow,  which, 
ten  years  ago,  was  a  celebrated  place  for 
making  lace  by  hand,  the  people  have  had  the 
good  sense  to  turn  their  attention  to  making 
children's  caps  instead  of  making  lace,  and  the 
labour  so  engaged  at  the  present  moment,  as 
we  have  ascertained  from  a  correct  inquiry 
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into  the  facts,  employs  no  less  than  five  hnn- 
dred  persons,  and  produces  a  return  for  the 
labour,  independent  of  the  materials,  of  live 
thousand  pounds  yearly. 

Now,  suppose  that  the  ignorance  and  pre- 
judice which  prevailed  at  the  time  of  James  I. 
upon  the  subject  of  machinery,  had  continued 
to  the  present  day ;  and  that  not  only  the  first 
stocking-frame  of  William  Lea  had  never  been 
used,  and  the  machine  for  making  lace  had 
never  been  invented,  but  that  all  of  the  hun- 
dred and  one  machines,  employed  in  the  ma- 
nui'acture  of  hosiery  and  lace,  had  never  been 
thought  of ;  and  they  could  not  have  been 
thought  of,  if  the  first  machines  had  been  put 
down.  The  i^reater  number  of  us,  in  that 
case,  would  have  been  without  stockings  ;  and 
the  little  lace  that  the  price  would  have  per- 
mitted to  have  been  used,  would  have  been 
bought  from  Flanders.  Two  hundred  years 
ago,  the  nobility  seldom  put  on  their  stockings 
but  when  they  went  to  court ;  and  one  hun- 
dred years  ago,  a  peeress  only  exhibited  her 
lace  when  she  displayed  her  diamonds. 

But  there  would  have  been  a  greater  evil 
than  even  this.  We  might  all  have  found  sub- 
stitutes for  stockings,  or  have  gone  without 
them ;  and  we  might  have  left  the  wearing-  of 
lace  to  the  wearers  of  diamonds.  But  the 
progress  of  ingenuity  would  have  been  stojit. 
The  inventive  principle  would  have  been  de- 
stroyed. Society  must  either  go  forward  or 
backward.  There  can  be  no  halting  place  for 
any  lon{^  period.     If  we  had  gone  backward, 
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we  should  not  only  have  lost  Jace  and  stock- 
ings, but  all  the  comforts — all  the  decencies 
— all  the  elegancies — and,  worse  than  these 
losses,  all  the  knowledge — which  distinguish 
the  civilized  from  the  uncivilized  state.  The 
same  thing  would  happen  7iow,  if  the  principle 
were  admitted  that  new  inventions,  and  new 
machines,  are  evils,  and  not  benefits.  The 
stocking  frame  was  once  a  7ie7jo  machine,  and, 
therefore,  the  court  discountenanced  it.  There 
are  people  at  the  present  day  as  ignorant  as 
the  court  was  then,  who  would  discountenance 
new  machines,  that,  like  the  stocking  machine, 
will  some  day  be  old.  An  engineer,  who  has 
contributed  largely  to  benefit  society  by  his 
inventions,  tells  the  Avriter  of  this  book  that  he 
has  completed  several  machines  which  he 
considers  of  general  utility,  but  which  he  dares 
not  bring  forward  in  the  present  state  of  the 
popular  mind.  If  this  feeling  were  to  prevail 
and  to  extend  ; — if  the  brute  force  which  seeks 
to  destroy  machinery  were  not  to  be  put  down 
by  the  power  of  the  laws,  and  if  the  unwise 
prejudice  which  desires  to  repress  it  could  not 
be  conquered  by  the  power  of  reason — the 
glory  and  prosperity  of  this  country  would  be 
gone  for  ever.  We  should  have  reached  the 
end  of  our  career  of  improvement.  —  We 
should  begin  a  backward  race ;  and  it  would 
remain  for  the  inquiring  savages  of  such 
countries  as  New  Zealand  and  Otaheite  to 
march  forward.  The  night  of  the  dark  ages 
would  return  to  Europe. 

Those  who  have  not  taken  the  trouble  to 
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witness,  or  to  inquire  into,  the  processes  by 
which  they  are  surrounded  with  the  conve- 
niences and  comforts  of  civihzed  hfe,  can  have 
no  idea  of  the  infinite  variety  of  ways  in  which 
invention  is  at  work  to  lessen  the  cost  of  pro- 
duction. The  people  of  India,  who  spin  their 
cotton  wholly  by  hand,  and  weave  their  cloth 
in  a  rude  loom,  would  doubtless  be  astonished 
when  they  first  saw  the  effects  of  machinery, 
ill  the  calico  which  is  returned  to  their  own 
shores,  made  from  the  material  broug'ht  from 
their  own  shores,  cheaper  than  they  themselves 
could  make  it.  But  their  indolent  habits 
would  not  permit  them  to  inquire  how  ma- 
chinery produced  this  wonder.  There  are 
many  amongst  us  who  only  know  that  the 
wool  grows  upon  the  sheep's  back,  and  that  it 
is  converted  into  a  coat  by  labour  and  ma- 
chinery. They  do  not  estimate  the  prodigious 
power  of  thought — the  patient  labour — the 
unceasing-  watchfulness — the  frequent  disap- 
pointment— the  uncertain  profit — which  many 
have  had  to  encounter  in  bringing  this  ma- 
chinery to  perfection.  How  few,  even  of  the 
best  informed,  know  that  in  the  cotton  manu- 
facture, which  from  its  immense  amount  pos- 
sesses the  means  of  rewarding-  the  smallest 
improvement,  invention  has  been  at  work,  and 
most  successfully,  to  make  machines,  that 
make  machines,  that  make  the  cotton  thread. 
There  is  a  part  of  the  machinery  used  in  cot- 
ton-spinning called  a  reed.  It  consists  of  a 
number  of  pieces  of  wire,  set  side  by  side  in  a 
frame,  resembling,  as  far  us  such  things  admit 
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of  comparison,  a  comb  with  two  backs.  These 
reeds  are  of  various  lengths  and  degrees  of 
fineness  ;  but  they  all  consist  of  cross  pieces 
of  wire,  fastened  at  regular  intervals  between 
longitudinal  pieces  of  split  cane,  into  which 
they  are  tied  with  waxed  thread.  A  machine 
now  does  the  work  of  reed-making.  The 
materials  enter  the  machine  in  the  shape  of 
two  or  three  yards  of  cane,  and  many  yards  of 
wire  and  thread  ;  and  the  machine  cuts  the 
wire,  places  each  small  piece  with  unfailing 
regularity  between  the  canes,  twists  the  thread 
round  the  cane  with  a  knot  that  cannot  slip, 
every  time  a  piece  of  wire  is  put  in,  and  does 
several  yards  of  this  extraordinary  work  in 
less  time  than  we  have  taken  to  write  the 
description — nearly  in  as  little  time  as  you 
can  read  it  in.  There  is  another  machine  for 
making  a  part  of  the  machine  for  cotton  spin- 
ning, even  more  wonderful.  The  cotton  wool 
is  combed  by  circular  cards  of  every  degree  of 
fineness  ;  and  the  card-making  machine,  re- 
ceiving only  a  supply  of  leather  and  wire,  does 
its  own  work  without  the  aid  of  hands.  It 
punches  the  leather — cuts  the  wire — passes  it 
through  the  leather — clinches  it  behind, — and 
gives  it  the  proper  form  of  the  tooth  in  front, 
— producing  a  complete  card  of  several  feet  in 
circumference  in  a  wonderfully  short  time.  All 
men  feel  the  benefit  of  such  inventions,  be- 
cause they  lessen  the  cost  of  production.  The 
necessity  for  them  always  precedes  their  use. 
There  were  not  reed-makers  and  card-makers 
enough  in  England  to  supply  the  demands  of 
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the  cotton  machinery  ;  so  invention  went  to 
work  to  see  how  machines  could  make  ma- 
chines ;  and  the  consequent  diminished  cost 
of  machinery  has  diminished  the  price  of 
clothing". 

Machinery  enters  into  competition  with 
human  labour;  and  therefore  there  are  some 
people  who  say  let  us  tax  machinery  to  sup- 
port the  labour  which  it  supersedes.  The 
real  meaning-  of  this  is — let  us  tax  machinery, 
to  prevent  cheapness  of  production,  to  dis- 
courage invention,  and  to  interfere  with  a 
change  from  one  mode  of  labour  to  another 
mode.  There  are  temporary  inconveniences, 
doubtless,  in  machinery,  which  we  shall  pre- 
sently examine  ;  and  we  think  that  every  man 
who  suffers  from  these  inconveniences  pos- 
sesses in  himself  the  power  of  remedyin"^ 
those  evils,  or  at  least,  of  mitigating  them. 
But  it  appears  to  us  that  any  proposed  remedy 
for  a  temporary  evil,  which  has  a  tendency  to 
arrest  the  course  of  improvement,  is  a  little 
like  the  ancient  wisdom  of  the  Dutch  market- 
woman,  who,  when  the  one  pannier  of  her  ass 
is  too  heavily  laden  with  cabbages,  puts  a 
stone  into  the  other  pannier,  to  make  matters 
equal. 


CHAPTER  XVir. 


When  men  comjjlain  of  a  want  of  employ- 
ment, they   complain   of  the  want   of  some 
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power  which  is  not  in  themselves.  Nobody 
hinders  them  from  working- :  they  may  di"^  a 
hole  and  fill  it  up  again ;  or  they  may  fill  a 
bucket  fi-om  a  pond,  and  carry  the  water  to 
another  pond.  But  they  do  not  do  these 
things.  There  was  less  employment  amongst 
our  ancestors — much  less,  than  there  is  now  ; 
and  they,  therefore,  had  a  proverb  that  it  is 
better  to  play  for  nothing  than  to  work  for 
nothing — which  means,  that  it  is  better  not  to 
work  at  all,  than  to  do  unprofitable  work. 
What  power  is  that  which  the  labourer  re- 
quires to  set  him  to  profitable  work  ?   It  is  the 

power  of  CAPITAL. 

Capital  is  the  accumulation  of  the  fruits  of 
former  industry.  Nations  which  consume 
every  thing  that  they  produce,  without  leaving 
a  store  for  future  production,  have  no  capital. 
They  live,  as  we  term  it,  from  hand  to  mouth. 
They  are  poor  and  wretched.  The  accumula- 
tion of  capital  is  one  of  the  greatest  means  of 
multiplying  the  power  of  man.  United  with 
the  power  of  exchange — that  is  the  power  of 
giving  capital  for  labour,  and  the  produce  of 
capital  and  labour  for  other  produce, — it  con- 
stitutes, in  a  great;  degree,  the  superiority  of 
our  species  over  all  other  animals,  and  the 
superiority  of  those  of  our  species  who  employ 
it  over  those  who  do  not.  The  people  who  do 
not  use  this  faculty,  such  as  the  savages  of 
North  America,  are  gradually  disappearing 
from  the  face  of  the  earth.  They  are  driven  out, 
by  capital  extending  the  dominion  of  industry. 

The  use  of  capital  consists  in  its  advance. 
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It  o'oes  before  all  operations  of  labour  and 
trade.  It  is  the  power  that  sets  labour  and 
trade  in  motion  ;  just  as  the  power  of  wind,  or 
water,  or  steam,  gives  movement  to  wheels  and 
pistons.  The  distinction  between  the  poorest 
man  who  works,  and  the  poorer  man  incapa- 
ble of  work,  is,  that  the  one  possesses  capital, 
the  other  does  not.  The  time  which  a  lad 
spends  in  learning-  the  most  ready  way  to  per- 
form any  labour,  is  his  advance  of  capital. 
The  thing  produced  by  that  advance  is  a  work- 
man. There  is  an  accumulation  of  knowledge 
and  skill,  which  makes  the  difference  between 
the  workman  and  the  no  workman.  When  a 
labourer,  or  an  artisan,  goes  to  work  on  Mon- 
day morning,  and  works  all  the  week,  receiving 
no  wages  till  Saturday  night,  he  makes  a  more 
direct  advance  of  capital.  He  has  either  ac- 
cumulated something  upon  which  he  can  live 
during  the  period  in  which  he  waits  for  his 
wages  ;  or  somebody  trusts  him  :  in  the  one 
case,  it  is  his  own  capital ;  in  the  other  case, 
it  is  the  capital  of  another  which  is  advanced. 
The  man  who  sells  matches  in  the  street  has 
a  capital.  He  has  advanced  something  to 
purchase  the  wood  and  sulphur  of  which  his 
matches  are  made,  and  he  has  advanced  his 
time ;  his  profit,  like  that  of  all  other  capi- 
talists, depends  upon  the  certainty  and  the 
quickness  of  his  return.  If  he  cannot  sell  his 
matches  at  all,  or  if  he  is  a  long  time  in  sell- 
ing them,  he  must  live  upon  his  other  accu- 
mulations, or  he  must  starve.  The  business 
of  a  match-maker  as  much  depends  for  its 
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success  upon  the  rig-ht  employment  of  capital, 
as  that  of  a  farmer  or  a  cotton-manufacturer. 

We  will  endeavour  to  point  out,  as  briefly  as 
we  can,  how  capital  operates  upon  the  three 
great  branches  of  human  industry,  namely, 
agriculture,  manufactures,  and  commerce. 

A  farmer  having  acquired  capital,  either  by 
the  former  savings  of  himself  or  his  fathers,  or 
by  borrowing  from  the  savings  of  others,  takes 
a  certain  number  of  acres  of  land.  He  changes 
his  capital  of  money  into  other  things  which 
are  equally  capital ;  — into  horses,  and  cows, 
and  sheep,  and  agricultural  instruments,  and 
seed.  He  makes  an  advance  in  the  hope  of 
producing  a  profit.  He  therefore  sets  his 
horses  to  work  ; — he  gets  milk  from  his  cows  ; 
— he  shears  his  sheep  ; — he  fattens  his  oxen  ; 
— and  he  puts  his  tools  into  the  hands  of 
labourers,  to  prepare  the  ground  for  the  recep- 
tion of  his  seed.  He  is  paying  money  away 
on  every  side,  which  he  would  not  do,  if  he 
did  not  expect  a  return,  with  a  profit.  By  all 
these  operations — by  the  work  of  his  horses 
and  his  labourers — by  the  increase  in  number, 
and  the  increase  in  value  of  his  flocks  and 
herds, — and  by  the  harvest  after  the  seed-time, 
— new  produce  is  created  which  produces  a  re- 
turn of  capital,  and  ought  to  produce  a  profit 
if  that  capital  is  properly  expended.  The  hope 
of  profit  sets  the  capital  to  work,  and  the 
capital  sets  the  labour  to  work.  If  there  were 
no  capital  there  would  be  no  labour.  Capital 
gives  the  labourer  the  power,  which  he  has 
not  in  himself,  of  working  for  a  profit. 
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A  capitalist  desires  to  set  up  a  cotton  manu- 
factory. He  erects  buildings,  he  purchases 
machines,  he  buys  cotton-wool,  he  engages 
workmen.  The  annual  value  of  the  buildings 
and  of  the  machines, — that  is  the  interest  upon 
their  cost,  added  to  their  loss  by  wear  and  tear 
— the  price  of  the  raw  material,  and  the  wages 
of  the  workman,  are  all  calculated  to  be  paid 
out  of  the  price  at  which  the  cotton  thread  will 
be  sold.  To  engage  in.  such  large  undertak- 
ings, in  which  the  returns  are  slow,  there 
nmst  be  great  accumidation  of  capital.  To 
engage  in  such  large  undertakings,  in  which 
the  risk  is  considerable,  there  must  be  abun- 
dant enterprise.  Without  extensive  accumu- 
lations of  capital,  which  produce  enterprise, 
they  could  not  be  engaged  in  at  all. 

Capital  employed  in  commerce  circulates 
through  the  world  in  a  thousand  forms  ;  but 
it  all  comes  back  in  produce  to  the  country 
that  sends  it  out.  Nations  that  have  no  accu- 
mulated stock,  that  is,  no  capital,  have  no 
commerce;  and  where  there  is  no  commerce 
there  are  no  ships  and  no  sailors;  and  there 
are  no  comforts  besides  those  which  spring  up 
at  the  feet  of  the  more  fortunate  individuals 
of  such  nations.* 

When  one  country  is  poor,  as  compared 
with  another  country  possessing  no  greater 
natural  advantages,  there  can  be  no  doubt  that 
there  are  some  circumstances  in  the  govern- 
ment, or  in  the  habits  of  the  people,  which 
have  a  tendency  to  prevent  capital  being- 
*  Sue  Appendix,  No.  V.  p.  212. 
k2 
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employed  in  that  country.  There  can  be  no 
doubt,  for  instance,  that  the  poverty  of  Ireland, 
as  compared  with  England,  is  produced  by  a 
want  of  capital.  The  evidence  of  Dr.  Doyle, 
a  distino'iiished  Roman  Catholic  prelate,  be- 
fore a  Committee  of  the  House  of  Commons, 
in  1830,  is  conclusive  upon  this  point,  as  well 
as  upon  the  causes  which  have  mainly  operated 
to  prevent  capital  beings  employed  in  Ireland. 

"  Q.  Do  you  think  there  is  the  means  of 
employing  additional  capital  upon  land,  or  in 
other  improvements  in  Ireland,  at  the  present 
moment,  yielding-  protit  not  less  than  the 
average  rate  of  profit  ? 

A.  I  can  have  no  doubt  upon  that  subject ; 
and  I  am  very  decidedly  of  opinion,  that  a 
quantity  of  capital  might  be  usefully  expended 
both  in  the  improvement  of  the  lands  now  in- 
closed,and  in  the  reclaiming  lands  now  waste. 

Q.  If  capital  can  be  so  employed  with  a 
profit,  what  are  the  circumstances  which,  in 
your  opinion,  prevent  it  from  being  so  employed, 
for  if  it  were  to  be  so  employed  naturally,  it  is 
presumed,  you  would  prefer  such  a  system  to 
any  forced  application  of  capital  whatever? 

/i.  Undoubtedly  I  would  ;  but  it  is  not 
employed  at  present,  because  there  are,  or 
there  have  been,  rather,  in  Ireland,  many 
causes  which  deterred  men  from  embarking 
capital  in  that  country  which  could  be  em- 
ployed with  more  satiety,  if  not  with  more 
profit,  in  another.  Many  of  these  causes  have 
ceased,  and  therefore  there  is,  at  present,  an 
opening  for  the  employment  of  capital  which 
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did  not  exist  before  ;  but  notwithstanding^ 
that,  I  think  there  are  still  very  many  ob- 
stacles to  the  employment  of  it  in  the  improve- 
ment of  lands,  or  the  establishment  of  manu- 
factures in  Ireland,  the  chief  of  which  are  the 
unsettled  state  of  the  population  in  that  coun- 
try, the  nightly  combinations  and  outrages 
which  result  from  that  state,  as  well  as  the 
want  of  character  in  the  common  people  them- 
selves. All  those  things  operate  very  much 
to  prevent  the  investment  of  capital  in  land  in 
Ireland  by  men  who,  if  society  were  better 
arranged,  would  not  hesitate  so  to  vest  it.  I 
think,  therefore,  that  though  there  may  be  at 
present  a  prospect  that  capital  could  be  em- 
ployed usefully  in  Ireland,  it  would  be  the 
duly  of  the  legislature  to  open  that  prospect 
wider,  and  to  give  greater  facilities  and  en- 
couragements to  the  investment  of  capital,  to 
hold  out  inducements  to  men  to  settle  in  that 
country,  by  preparing  for  them  a  quiet  and 
well-ordered  population." 

The  causes,  you  see,  that  prevent  capital 
being  employed  in  Ireland,  and  which,  there- 
fore, preventing  profitable  labour,  keep  the 
jjeople  poor,  are  the  unsettled  state  of  the  po- 
pulation in  that  country — the  nightly  combi- 
nations and  outrages  that  result  from  that 
state — as  well  as  the  want  of  character  in  the 
working  people.  Whatever  tends  to  make 
the  state  of  society  insecure,  tends  to  prevent 
the  employment  of  capital.  In  despotic  coun- 
tries, that  insecurity  is  produced  by  the  tyranny 
of  one.     In  other  countries,  where  the  people, 
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haviniz;  been  misj^ovenied,  are  badly  educated, 
that    insecurity   is  produced    by  the    tyranny 
of  many.     In   either    case,    the  bulk   of  the 
people  themselves  are  the  first  to  suffer,  whe- 
ther by  the  outrag-es  of  a  tyrant,  or  by  their 
own    outrages.      They    prevent    labour ;    by 
driving    away    to    other    channels    the    funds 
which  support  labour.     In   such  countries  as 
Turkey,  where,  when  a  man  becomes  rich,  his 
property  is  seized  upon  by  the  one  tyrant,  no- 
body dares  to  avow  that  he  has  any  property. 
Capital  is  not  employed  ;    it  is  hidden  :  and 
the  people  who  have  capital  live,  not  upon  its 
profits,  but  by  the  diminution   of  the   capital 
itself.     It  was  the  same  in  the  feudal  times  in 
England,  when  the  lord  tyrannized  over  his 
vassals,  and   no  property  was   safe  but  in  the 
hands  of  the  strongest.     In  those  times  people 
who  had  treasure  buried   it.     Who  thinks   of 
burying  treasure   now  in  England  ?     In    the 
plays  and   story-books  which  depict  the  man- 
ners  of  those   times,   we    constantly  read    of 
people  finding  bags  of  money.    We  never  find 
bags  of  money  now,  except  when    a  very  old 
hoard,  hidden  in  some  time  of  national  trouble, 
comes  to  light.^  Why  is  money  not  hidden,  and 
not  found  now  ?    Because  people  have  security 
for  the  employment  of  it,   and  by  the  employ- 
ment of  it  in  creating  new  produce,  the  nation's 
stock  of  capital  goes  on  hourly  increasing'. 

*  So  little  time  ago  as  the  reign  of  Charles  II.  we 
read  of  a  gentleman  (Secretary  to  the  Admiralty)  going 
down  from  London  to  his  country-house,  with  all  his 
money  in  his  carriage,  to  bury  it  in  his  garden.  See 
Pepys'  Memoirs. 
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The  n;reat  point  to  which  we  would  draw 
your  attention  from  this  })lain  statement  of 
the  use  of  capital  is,  that  if  any  act  is  com- 
mitted by  which  capital  is  either  destroyed  or 
placed  in  dang'er,  there  is  an  insecurity  in  the 
employment :  and  that,  therefore,  capital  is 
first  withdrawn  from  that  employment  which 
is  most  dangerous ;  and  secondly,  from  the 
country  altog-ether,  if  all  its  employments  be- 
come equally  dangerous. 

At  the  present  moment,  in  many  parts  of 
this  country, the  farmer's  property  is  destroyed, 
because  the  labourer  thinks  the  farmer  does 
not  g;ive  him  sufficient  employment.  The 
case  is  not  mended  by  this  destruction.  If 
the  farmer's  property  is  destroyed,  the  funds 
which  he  possesses  for  paying  labourers  are 
at  the  same  time  destroyed.  The  capital  is 
destroyed  which  g^ives  labourers  that  power  of 
labouring;  profitably  which  is  not  in  them- 
selves. If  the  farmer's  property  is  not  actually 
destroyed,  but  only  placed  in  jeopardy,  he 
will  withdraw  his  capital  into  some  other 
business,  where  the  danger  of  destruction 
does  not  exist.  If  the  property  of  the  farmer 
is  neither  actually  destroyed,  nor  placed  so 
greatly  in  danger  as  to  warrant  the  sacrifice 
consequent  upon  withdrawing  it  to  another 
business,  there  will  still  be  evil  if  the  slightest 
degree  of  insecurity  exist.  There  will  be  no 
7iew  capital  invested  in  the  business  of  farm- 
ing. Changes  are  constantly  taking  place  in 
the  disposal  of  capital,  and  the  comparative 
security  of  its  employment  gives  the  direction 
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to  these  chanp^es.  If  much  capital  leaves 
agriculture,  and  none  comes  to  it,  the  funds 
for  the  maintenance  of  agricultural  labour  will 
fearfully  decline.  And  who  will  be  the  first 
to  suffer?  The  labourers  themselves.  The 
capital  may  be  transferred  to  other  employ- 
ments, but  the  labourers  will  remain  ;  they 
will  perish  upon  the  soil  which  they  have  ren- 
dered infertile. 

In  this  country  there  are  immense  public 
works  constantly  going'  forward,  in  the  prose- 
cution of  which  men  unite  their  capital  for  ob- 
jects which  are  too  large  to  be  undertaken  by 
any  single  man.  Such  associations  are  called 
companies.  In  this  way,  roads,  canals,  and 
railways  are  formed,  docks  and  bridges  are 
constructed,  water-works  are  established, 
mines  are  worked.  Such  employments  of 
capital  are,  more  than  any  other,  affected  by 
the  condition  of  a  country  with  regard  to  its 
internal  security.  The  people  of  Ireland  are 
crying-  out  for  such  uses  of  capital  amongst 
them  to  give  them  labour ;  but  they  will  de- 
mand the  capital  in  vain  till  the  capitalists 
feel  sure  that  their  capital  will  not  be  put  in 
jeopardy  by  the  violent  actions  of  the  people 
themselves.  If  combinations  against  ma- 
chinery were  to  go  on  in  England,  there 
would  be  no  new  capital  employed  to  give 
facihties  to  commerce  and  manufactures, 
whose  prosperity  is  mainly  the  result  of  ma- 
chinery. ^  There  would  be  no  more  capital  for 
public  works,  which  employ  thousands  of 
workmen  iu  their  construction.     Would  the 
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railway  from  Birminp^ham  to  London  be  pro- 
ceeded with,  in  whicli  a  capital  of  three  mil- 
lions sterling'  is  to  be  employed,  if  the  artisans 
of  Birmingham  were  to  break  their  machines? 
There  would  be  an  end  of  the  commerce  of 
Birmingham  in  that  case  ;  and  then  the  railway 
would  be  given  up,  for  the  existing  canals 
w^ould  have  no  employment,  and  there  would 
be  no  traffic  on  the  roads.  The  only  use  of 
roads  would  be  to  enable  the  starving  work- 
men, starved  by  their  own  folly,  to  wander 
about  the  country  in  search  of  that  profitable 
labour  which  they  had  destroyed.  They 
would  wander  about  in  vain.  The  capital 
Mould  make  itself  wings  and  flyaway  to  other 
countries,  where  men  still  acted  as  reasonable 
beings.  Our  capital,  our  machines,  and  our 
best  mechanics  would  go  to  France  and  Ame- 
rica. The  tyranny  of  a  mob  would  drive 
away  the  wealth  and  industry  of  the  nation  to 
places  where  they  could  be  employed  in  se- 
curity, just  in  the  same  way  as  the  tyranny  of 
a  king  drove  the  French  silk  and  cotton 
weavers  to  this  country  a  century  and  a  half 
ago.  The  effects  of  all  tyranny  are  the  same, 
whether  it  be  that  of  one  despot  or  of  many 
despots.  Tyranny  of  any  kind  destroys  our 
peace  and  our  security.  When  men  are  in 
terror  they  try  to  save  what  they  have  got, 
instead  of  endeavouring-  to  get  more.  Capital 
no  longer  does  its  work,  labour  is  at  an  end. 

It  is  easy  to  perceive  from  these  facts,  which 
cannot  be  denied,  that  if,  through  the  preju- 
dices  of  some    mechanics   against  machinery 
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the  capital  engaged  in  manufactures  should 
be  rendered  as  insecure  as  the  capital  engaged 
in  agriculture,  that  capital  would  go  to 
other  countries  where  such  insecurity  did  not 
exist.  The  insecurity  of  capital  employed  in 
agriculture,  and  of  capital  employed  in  manu- 
factures, would  extend  to  capital  employed 
in  commerce  ;  and  the  want  of  employment  ot 
capital  in  each  of  these  great  branches  of  hu- 
man industry  would  produce  a  state  of  misery 
which  it  would  be  fearful  to  contemplate.  We 
should  all  be  more  or  less  without  food,  with- 
out fuel,  without  clothes.  The  land  would 
cease  to  produce  corn,  the  mines  would  cease 
to  produce  ore,  the  forges  would  cease  to  pro- 
duce tools,  the  looms  would  cease  to  produce 
cloth.     There  would  be 

«  No  kind  of  traffic, 
*        *         *         *         no  name  of  magistrate ; 
Letters  should  not  be  known,  no  nse  of  service, 
Of  riches  or  of  poverty  ;  no  contracts, 
Successions  ;  bound  of  land,  tilth,  vineyard,  none  ; 
No  use  of  metal,  corn,  or  wine,  or  oil ; 
No  occupation  ;  all  men  idle,  all. 
And  women  too." 

The  poet  has  well  described  the  state  of  a 
community  without  industry,  because  without 
capital.  It  is  the  state  of  savages  who  bear  its 
hardships,  and  who  are  few  in  number,  because 
they  are  thinned  by  those  hardships.  But 
let  a  nation  of  twenty  millions  of  people,  by 
any  act  of  folly,  drive  capital  away  from  them, 
and  famine,  pestilence,  civil  war,  midnight 
murder,    rapine,    and    every^  other   dreadful 
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calamity  would  follow  this  unnatural  violation 
of  the  laws  of  God  and  man.  The  twenty 
millions  would  soon  be  reduced  to  one  mil- 
lion ;  the  country  would  fall  back  a  thousand 
years.  We  should  all  be  idle,  but  our  idleness 
would  not  feed  or  clothe  us ;  we  might  all 
desire  to  labour,  but  there  would  be  no  accu- 
mulation to  give  us  profitable  labour.  We 
should  all  be  prodigals  who  had  spent  our 
substance,  and  there  would  be  no  forgiving 
parent's  home  where  our  misery  might  be 
pitied  and  relieved  when  it  was  past  endurance. 
The  friend  whom  we  had  driven  from  us 
would  never  return.  We  could  not  go  to  the 
capital ;  the  capital  would  not  come  back  to  us. 
The  land  would  be  depopulated  and  rendered 
barren  ;  and  then  the  few  that  remained  would 
have  slowly  to  emerge  from  poverty  and  bar- 
barism, by  going  back  to  the  arts  which  the 
world  has  been  laboriously  acquiring  for  hun- 
dreds of  years.* 


CHAPTER  XVIII. 

There  are  great  temporary  inconveniences  in 
the  introduction  of  a  new  machine.  Who  can 
doubt  it  ?  Who  can  deny  that  it  is  a  serious 
evil,  when  the  honest  industry  of  a  working 
man  is  suddenly  invaded  by  a  power  against 
which  he  cannot  struggle; — when,  in  fact, 
such  a  man  as  Joseph  Foster,  laborious,  intel- 
ligent, reflecting,  and  singularly  honest  in  the 
*  See  Appendix;  Nos,  I.  and  II.  p.  207, 
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expression  of  his  opinions,  says,  that  his  con- 
dition has  been  declining-  ever  since  the  intro- 
duction of  power-loom  weaving-  ; — that  he 
has  not  any  hope  that  any  possible  improve- 
ment in  the  cotton  trade  would  provide  in 
future  for  the  hand- weavers  out  of  employ- 
ment ; — that  the  well-informed  weavers  have  a 
general  persuasion  that  the  hand-weaving*  is  a 
business  which  is  nearly  extinct  altogether. 
The  state  of  chanG:e  is  doubtless  a  state  of 
sufferiniT.  The  moment  the  machine  comes 
into  competition  with  human  labour,  the  wages 
of  that  labour  begin  to  adjust  themselves  to 
the  lesser  cost  of  production  by  the  machine. 
The  Rev.  Mr.  Turner  (the  present  learned 
and  benevolent  Bishop  of  Calcutta)  was  in 
1827  the  rector  of  VVilmslowe,  in  Cheshire,  a 
manufacturing  parish.  The  questions  of  the 
same  Committee  that  examined  Joseph  Foster, 
and  Mr.  Turner's  answers,  shew  how  the  com- 
petition of  human  labour  is  maintained  against 
machinery,  until  that  labour  finds  new  objects 
of  employment,  generally  created  by  the  ma- 
chines themselves : 

*'  Q.  How  long  has  the  hand-loom  weaving 
been  introduced  in  your  parish? 

A.  I  cannot  speak  with  great  certainty,  but 
I  should  think,  for  thirty  years  it  has  been  the 
standard  occupation  of  our  people,  and  it  has 
been  an  occupation  in  which  they  have  en- 
gaged without  any  limitation  but  the  size  of 
their  families,  for  they  had  as  much  work  as 
the  looms  they  set  up  would  enable  them  to 
furnish. 


THE  RESULTS  OF  MACITINERY.  18l 

Q.  Has  not  the  invention  of  the  power-loom 
superseded  the  use  of  those  hand-loonms? 

A.  Undoubtedly  ;  it  would  have  superseded 
them  much  more  rapidly  than  it  has  done,  if 
the  hand-loom  weaver  were  not  enabled  to 
submit  to  a  reduction  of  wages. 

Q.  But  in  so  submitting,  he  has  accepted 
wages  which  are  insufficient  to  support  him, 
and  he  looks  to  parochial  contribution  for  the 
remainder  of  his  support  ? 

A.  Yes ;  and,  in  fact,  the  competition  be- 
tween the  hand-loom  and  the  power-loom  is 
maintained  out  of  the  poor-rates." 

Now  we  perceive,  most  clearly,  that  society, 
when  such  changes  occur,  interposes  an  arti- 
ficial power  to  prevent  immediate  ruin  from 
such  changes.  Society  breaks  the  fall  of  the 
workman  who  is  thrust  out  of  his  place  by 
them.  There  can  be  no  doubt  that  it  is  the 
duty  of  society  to  interpose,  in  some  way  or 
other,  to  prevent  a  general  blessing  from  be- 
coming a  particular  curse.  The  only  question 
is,  in  what  way  that  interposiuon  shall  be 
effected.  The  hand-loom  weavers,  in  1827, 
were  desirous  to  emigrate.  They  had  been 
struggling,  and  very  naturally,  for  twenty 
years,  to  keep  the  less  useful  machine  in  the 
field  against  the  more  useful  machine  ;  and 
they  could  only  maintain  that  struggle  by  a 
constant  yielding  in  the  price  oi'  their  own 
labour.  They  at  last  could  yield  no  longer ; 
and  they  wisely  determined  to  give  up  the 
struggle.  They  wished  to  change  their  situa- 
tion altogether ;  to  remove  to  new  places,  and 
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engag'e  in  new  occupations :  they  wished  to 
have  their  labour  profitable  instead  of  unprofit- 
able. If  it  were  within  the  power  of  a  govern- 
ment to  assist  such  a  wish,  there  can  be  no 
doubt  but  that  power  would  be  beneficially, 
because  humanely,  employed.  Of  the  possi- 
bility of  the  exercise  of  such  a  power  it  is  not 
for  us  to  speak.  It  is  our  duty  only  to  shew, 
that  the  wish  to  change  their  employment,  on 
the  part  of  the  hand-loom  weavers,  was  the 
wisest  wish  they  could  form  ;  a  wish,  the  com- 
pletion of  which  would  have  been  as  beneficial 
to  others  as  to  themselves. 

In  the  consideration  of  the  evils  resulting 
from  the  introduction  of  a  new  machine,  you 
must  never  forget  the  principle  which  we  have 
sought  to  impress  upon  you  throughout  this 
book, — that  the  object  for  which  machines  are 
established,  and  the  object  which  they  do 
effect,  is  cheapness  of  production.  Machines 
either  save  material,  or  diminish  labour,  or 
both.  "  Which  is  the  cheapest,"  said  the 
Committee  to  Joseph  Foster,  "  a  piece  of 
goods  made  by  a  power-loom,  or  a  piece  of 
goods  made  by  a  hand-loom  ?"  He  answered, 
"  a  power-loom  is  the  cheapest."  What,  then, 
is  the  effect  of  this  reduced  cost  of  production, 
ultimately,  upon  the  employment  of  labour  ? 
That  the  manufacture  is  increased, — that  more 
cloth  is  consumed, — that  the  consumer  has 
more  money  to  lay  out  in  cloth,  or  more 
money  to  lay  out  in  other  things.  We  have 
shewn  yon,  most  distinctly,  the  effect  of  the 
spinning  machinery  iu  increasing  twenty- fold 
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the  number  of  people  engaged  in  that  branch 
of  manufacture.  But  let  us  put  the  circum- 
stance before  your  eyes  once  more,  in  the  words 
of  a  person  old  enough  to  recollect  the  precise 
facts  connected  with  the  first  introduction  of 
that  machinery.  The  Committee  that  we  have 
so  often  mentioned  examined  Mr.  Fielden, 
a  resident  at  Blackburn,  upon  this  particular 
subject. 

"  Q.  Do  you  remember  what  occurred  in 
Lancashire  when  spinning  factories  were  first 
established  ? 

A.   I  recollect  that  period  very  well. 

Q.  Were  not  a  very  considerable  number  of 
persons  throw  n  out  of  work,  and  was  not  there 
great  distress,  in  consequence  of  the  introduc- 
tion of  machinery,  when  spinning  was  done 
by  machinery  and  not  by  hand  labour  ? 

A.  Yes,  there  was  a  great  deal  of  distress, 
and  much  rioting  took  place  at  the  time. 

Q.  Persons  who  had  formerly  obtained  a  good 
living  by  spinning  by  hand-labour,  were  un- 
able to  obtain  the  same  wages,  and  in  the  same 
manner,  in  consequence  of  the  introduction 
of  spinning  machinery  ? 

A.  If  the  description  of  spinning  that  was 
carried  on  in  the  neighbourhood  of  Blackburn 
is  alluded  to,  that  wliich  was  done  by  the 
hand,  the  raw  cotton  was  taken  out  by  the 
weaver,  and  spun  in  his  own  house,  and  the 
change  was  productive  of  considerable  incon- 
venience in  the  first  instance ;  great  alarm 
was  created,  and  some  spinning-mills  were 
destroyed  at  the  time ;   many  persons  were 
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thrown  out  of  employment ;  but  at  that  time 
the  manufacture  of  the  kingdom  was  in  a 
very  limited  state,  compared  with  what  it  is  at 
present. 

Q.  Was  not  the  result  of  the  introduction 
of  that  machinery  an  immense  increase  of  the 
manufacture  ? 

A,  Very  great. 

Q.  And  more  advantageous  wages  for' a 
considerably  increased  number  ? 

A.  Yes,  materially  so." 

It  is,  we  think,  self-evident,  that  if  the  tem- 
porary distress  of  the  hand-spinners,  which 
produced  the  rioting,  and  the  destruction  of 
spinning- mills  here  described,  had  gone  on 
to  prevent  altogether  the  manufacture  of  cotton 
thread  by  the  spinning  machinery,  the  con- 
sumption of  cotton  cloth  would  have  been 
little  increased,  and  the  number  of  persons  en- 
tranced in  the  manufacture  would  have  been 
twenty,  thirty,  or  even  forty  times  less  than 
the  present  number.  But  there  would  have 
been  another  result.  Think  you  that  the 
great  body  of  the  people  of  Europe  would 
have  chosen  to  wear  for  many  years  dear  cloth 
instead  of  cheap  cloth,  that  a  few  thousand 
spinners  might  have  been  kept  at  their  ancient 
wheels  in  Lancashire  ?  Capital  can  easily 
shift  its  place,  and  invention  follows  where 
capital  goes  before.  The  people  of  France,  and 
Germany,  and  America,  would  have  employed 
the  cheap  machine  instead  of  the  dear  one  ;  and 
the  people  of  England  would  have  had  cheap 
cloth  instead  of  dear  cloth  from  thence.     Wc 
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cannot  build  a  wall  of  brass  round  our  islands  ; 
and  the  thin  walls  of  prohibitive  duties  are 
very  easily  broken  through.  A  protit  of  from 
twenty  to  thirty  per  cent,  will  pour  in  any  given 
quantity  of  smuggled  goods  that  a  nation 
living  under  prohibitive  laws  can  demand. 
Buonaparte,  in  the  height  of  his  power,  passed 
the  celebrated  Berlin  decree  for  the  exclusion 
of  all  English  produce  from  the  continent  of 
Europe.  But  our  merchants  laughed  at  him. 
The  whole  coast  of  France,  and  Holland,  and 
Italy,  became  one  immense  receiving  place 
for  smuggled  goods.  If  he  had  lined  the 
whole  coast  with  all  the  six  hundred  thousand 
soldiers  that  he  marched  to  Russia,  instead 
of  a  few  custom-house  officers,  he  could  not 
have  stopped  the  introduction  of  English 
produce.  It  was  against  the  nature  of  things, 
that  the  people  who  had  been  accustomed  to 
cheap  goods  should  buy  dear  ones ;  or  that 
they  should  go  without  any  article,  whether  of 
necessity  or  luxury,  whose  use  had  become 
general.  Mark,  therefore,  if  the  cotton-spin- 
ners of  Lancashire  had  triumphed  sixty  years 
ago  over  Arkwright's  machinery,  there  would 
not  have  been  a  single  man,  woman,  or  child 
of  those  spinners  employed  at  all,  within 
twenty  years  after  that  most  fatal  triumph. 
The  manufacture  of  cotton  would  have  gone 
to  other  countries  ;  cotton  spinning  in  Eng- 
land would  have  been  at  an  end.  The  same 
thing  would  have  happened  if  the  power-loom, 
twenty  years  ago,  had  been  put  down  by  com- 
bination ;  that  is,  if  the  hand-loom  weavers 
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had  not  been  as  well-informed  and  as  reason- 
able as  we  see  they  are.  Mr.  Fielden,  whose 
evidence  we  have  already  quoted,  says,  "  The 
introduction  of  the  power-loom,  I  conceive, 
will  be  the  cause  of  saving  the  manufactures 
to  this  king-dom ;  without  the  power-looms 
the  manufactories  must  be  annihilated  en- 
tirely, for  the  Americans  are  making-  use  of 
the  power-loom." 

Those  who  have  taken  a  superficial  view  of 
the  question  of  machinery  say,  that,  whenever 
there  is  a  s^reater  demand  than  the  existins: 
means  can  supply,  every  new  discovery  in 
mechanics  is  a  benefit  to  society,  because  it 
gives  the  means  of  satisfying  the  existing 
wants.  They  add.  that,  on  the  contrary, 
whenever  the  things  produced  are  sufficient 
for  the  consumers,  the  discovery  is  a  calamity, 
because  it  does  not  add  to  the  enjoyments 
of  the  consumers  ;  it  only  gives  them  a  better 
market,  which  better  market  is  bought  at  the 
price  of  the  existence  of  the  producers. 

All  such  reasoning  is  false  in  principle,  and 
unsupported  by  experience.  There  is  no  such 
thing,  nor,  if  machines  went  on  improving  for 
five  hundred  years  at  the  rate  they  have  done 
for  the  last  century,  could  there  be  any  such 
thing,  as  a  limit  to  the  wants  of  the  consumers. 
The  great  mass  of  facts  which  we  have 
brouo-ht  toscether  in  this  book  must  have 
shewn  you,  that  the  cheaper  an  article  of  ne- 
cessity becomes,  the  more  of  it  is  used ;  that 
when  the  most  pressing  wants  are  supplied, 
and   supplied  auiply  by  cheapness,  the   con- 
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siimer  has  money  to  lay  out  upon  new  wants : 
that  when  these  new  wants  are  supplied 
cheaply,  he  i^oes  on  a<^ain  and  again  to  other 
new  wants  ;  that  there  are  no  limits,  in  fact,  to 
his  wants  as  long-  as  he  has  any  capital  to 
satisfy  them.  Bear  in  mind  this ;  that  the 
first  great  object  of  every  invention  and  every 
im])rovement  is  to  confer  a  benefit  upon  the 
consumers, — to  make  the  commodity  cheap  ana 
plentiful.  The  working  man  stands  in  a 
double  character  ;  he  is  both  a  producer  and 
a  consumer.  But  we  will  be  bold  to  say  that 
the  question  of  cheapness  of  production  is 
a  much  more  important  question  to  be  decided 
in  his  favour  as  a  consumer,  than  the  question 
of  dearness  of  production  to  be  decided  in  his 
favour  as  a  producer.  The  truth  is,  every 
man  tries  to  get  as  much  as  he  can  for  his  own 
labour,  and  to  pay  as  little  as  he  can  for  the 
labour  of  others.  If  a  mechanic,  succeeding 
in  stopping  the  machine  used  in  his  own 
trade,  by  any  strange  deviation  from  the 
natural  course  of  thing's  were  to  get  higher 
wages  for  a  time,  he  himself  would  be  the 
most  injured  by  the  extension  of  the  principle. 
When  he  found  his  loaf  cost  him  two  shillings 
instead  of  one  ;  when  he  was  obliged  to  go 
to  the  river  with  his  bucket  for  his  supply  of 
water;  when  his  coals  cost  a  guinea  a  bushel 
instead  of  eighteen-pence  ;  when  he  was  told 
by  the  hosier  that  his  worsted  stockings  were 
advanced  from  a  shilling  a  pair  to  five  shil- 
lings;  when,  in  fact,  the  price  of  every  article 
that  he  uses  should  be  doubled,  trebled,  and, 
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in  nine  cases  out  of  ten,  put  beyond  the 
possibility  of  attainment ;  —  what,  we  ask, 
would  be  the  use  to  him  of  his  advance  in 
wages  ?  Let  us  never  forget  that  it  is  not  for 
the  employment  of  labourers,  but  for  the 
benefit  of  consumers,  that  labour  is  employed 
at  all.  The  steam-engines  are  not  working 
in  the  coal-pits  of  Northumberland,  and  the 
ships  sailing  from  the  Tyne  to  the  Thames, 
to  give  employment  to  colliers  and  to  sailors, 
but  to  make  coals  cheap  in  London.  If  the 
people  of  London  could  have  the  coals  without 
the  steam-engines  and  the  ships,  it  would  be 
better  for  them,  and  better  for  the  rest  of  the 
world.  If  they  could  get  coals  fop  nothing, 
they  w^ouldhave  more  produce  to  exchange  for 
money  to  spend  upon  other  things  ;  and  the 
comforts,  therefore,  of  every  one  of  us  would 
be  increased. 

|~  This  increase  of  comfort,  some  of  you  may 
say,  is  a  question  that  more  affects  the  rich 
than  it  affects  us.  This  again  is  a  mistake. 
The  whole  tendency  of  the  improvements  of 
the  last  four  hundred  years  has  not  only  been 
to  lift  the  meanest  of  you,  in  regard  to  a  great 
many  comforts,  far  above  the  condition  of  the 
rich  four  hundred  years  ago,  but  absolutely  to 
place  you,  in  many  things,  upon  a  level  with 
the  rich  ofyourownday.  You  are  surrounded, 
as  we  have  constantly  shewn  you  throughout 
this  book,  with  an  infinite  number  of  comforts 
and  conveniences  which  had  no  existence  two 
or  three  centuries  ago ;  and  those  comforts 
and  conveniences  are  not  used  only  by  a  few, 


THE  RESULTS  OF  MACHINEUY.  18iT 

but  are  v.ithiii  the  reach  of  ahnost  all  men. 
Every  day  is  adding'  something;  to  your  com- 
forts. Your  houses  are  better  built, — your 
clothes  are  cheaper, — you  have  an  infinite  num- 
ber of  domestic  utensils,  Avhose  use  even  was 
unknown  to  your  ancestors, — you  can  travel 
cheaply  from  place  to  place,  and  not  only 
travel  at  less  expense,  but  travel  ten  times 
quicker  than  the  richest  man  could  travel  two 
hundred  years  ago.  Above  all,  you  are  not 
only  advancing  steadily  to  the  same  level  in 
point  of  many  comforts  with  the  rich,  but  you 
are  gaining  that  knowledge,  which  was  for- 
merly their  exclusive  possession.  Keep  fast 
hold  of  that  last  and  best  power ;  and  you  will 
learn  what  your  true  individual  interest  is,  in 
every  situation  in  which  you  can  be  placed  : 
you  will  learn  now,  that  it  is  useless  in  any 
way  to  struggle  against  that  progress  of 
society,  whose  tendencies  are  to  make  all  of 
us  more  comfortable,  more  instructed,  more 
virtuous,  and,  therefore,  more  happy. 

We  have  endeavoured  to  shew  throughout 
this  book  that  the  one  great  result  of  machi- 
nery, and  of  every  improvement  in  art,  is  to 
lessen  the  cost  of  production  ;  to  increase  the 
benefit  to  the  consumer.  But  it  is  a  most 
fortunate  arrangement  of  the  social  state,  as 
we  have  also  shewn  you  all  along,  that  cheap 
production  gives  increased  employment.  The 
same  class  of  false  rcasoners  who  consider 
that  the  wants  of  society  are  limited,  cry  out, 
it  is  better  to  have  a  population  of  men  than 
of  steam-engines.     That  might  be  true,  if  the 

l3 
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steam-engines  did  put  out  the  men  ;  but  inas- 
much as  they  increase  the  productions  by 
which  men  are  maintained,  they  increase  the 
men.  What  has  increased  the  popuhition  of 
Eng-land.  nearly  ten-fold  during^  the  last  five 
hundred  years,  but  the  improvement  of  the 
arts  of  life,  w^hich  has  enabled  more  men  to 
live  within  the  land  ?  There  is  no  truth  so 
clear,  that  as  the  productions  of  industry 
multiply,  the  means  of  acquiring*  those  pro- 
ductions multiply  also.  The  productions  which 
are  created  by  one  producer  furnish  the  means 
of  purchasing"  the  productions  created  by 
another  producer  ;  and,  in  consequence  of  this 
double  production,  the  necessities  of  both  the 
one  and  the  other  are  better  supplied.  The 
multiplication  of  produce  multiplies  the  con- 
sumers of  produce.  There  are,  probably, 
upon  the  average,  no  more  hats  made  in  the 
year  than  there  are  heads  to  wear  them  ;  but  as 
there  are  fifteen  millions  ofheadsof  the  British 
subjects  of  King  William  IV.  and  there  were  only 
five  millions  of  the  British  subjects  of  Queen 
Anne,  it  is  self  evident  that  the  hat-makers 
have  three  times  as  much  work  as  they  had  a 
century  and  a  quarter  ago.  What  has  given 
the  hat-makers  three  times  as  much  work  ? 
The  trebling  of  the  population.  And  what  has 
trebled  the  population  ?  The  trebling  of  pro- 
duce,— the  trebling  of  the  means  of  maintain- 
ing that  population. 
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CHAPTER  XIX. 

If  you  have  rig-htly  considered  the  various 
facts  which  we  have  thus  presented  to  you, 
you  will  lono^  before  this  have  come  to  the 
conclusion,  that  it  is  for  the  general  interests 
of  society  that  every  invention,  which  has  a 
tendency  to  diminish  the  cost  of  production, 
shall  have  the  most  perfect  freedom  to  go  for- 
ward. Yon  will  also  have  perceived,  that  the 
exercise  of  this  natural  right,  this  proud  dis- 
tinction, of  man,  to  carry  on  the  work  of  im- 
provement to  the  fullest  extent  of  his  capacity 
and  knowledge,  can  never  be  wholly  stopped, 
however  it  may  be  opposed.  It  may  be  sus- 
pended by  the  ignorance  of  a  government — it 
may  be  clamoured  down  by  the  prejudice  of  a 
people;  but  the  living  principle  which  is  in  it 
can  never  be  destroyed.  To  deny  that  this 
blessing,  as  well  as  many  other  blessings 
which  we  enjoy,  is  not  productive  of  any  par- 
ticular evil,  would  be  nncandid  and  unwise. 
Every  change  produced  by  the  substitution  of 
a  perfect  machine  instead  of  an  imperfect  one, 
of  a  cheap  machine  instead  of  a  dear  one,  is  an 
inconvenience  to  those  who  have  been  associated 
with  the  imperfect  and  the  dear  machines.  It 
is  a  change  that  more  or  less  affects  the  in- 
terests of  capitalists  as  well  as  of  workmen.  In  a 
commercial  country,  in  a  highly  civilized  com- 
munity, improvement  is  hourly  producing  some 
change  which  atfccts  some  interests.     Every 
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new  pattern  which  is  introduced  in  hard-ware 
deranges  for  a  moment  the  interests  of  the 
proprietors  of  the  old  moulds.  Every  new  book, 
upon  any  specific  subject  upon  which  books 
have  formerly  been  written,  lessens  the  value 
of  the  copyrig'ht  of  those  existing  books. — 
What  then?  Is  every  improvement,  which 
thus  produces  a  slight  partial  injury,  to  be  dis- 
countenanced, because  of  this  inevitable  con- 
dition which  we  find  at  every  step  in  the  march 
of  society?  Or  rather,  ougiit  we  not  to  feel 
that  every  improvement  brings  healing  upon 
its  wino's,  even  to  those  for  whom  it  is  a 
momentary  evil  ; — that  if  it  displaces  their 
labour  or  their  capital  for  a  season,  it  gives 
new  springs  to  the  general  industry,  and  calls 
forth  all  labour  and  all  capital  to  higher  and 
more  successful  exertions  ? 

At  every  advance  which  improvement  makes, 
the  partial  and  temporary  evils  of  improve- 
ment are  more  and  more  lessened.  In  the 
early  stages  of  social  refinement,  when  a 
machine  for  greatly  diminishing  labour  is  for 
the  first  time  introduced,  its  etl'ects  in  displac- 
ing labour  for  an  instant  may  be  seen  in  the 
condition  of  great  masses  of  people.  It  is  the 
first  step  which  is  the  most  trying.  Thus, 
M'hen  printing  superseded  the  copiers  of  books 
by  writing,  a  large  body  of  people  were  put 
out  of  employ  ; — they  had  to  seek  new  em- 
ploy. It  was  the  same  with  the  introduction 
of  the  spinning  machinery, — the  same  with 
the  power-loom.  It  would  be  presumptuous 
to  say  that  no  such  great  changes  could  again 
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happen  in  any  of  the  principal  branches  ot 
Iniman  industry  ;  but  it  may  be  said,  that  the 
difficulty  of  introducing'  more  expeditious  and 
cheaper  modes  of  manufacture  is  daily  in- 
creasing". The  more  machines  are  muUij)lierl, 
that  is,  the  more  society  approaches  towards 
perfection,  the  less  room  is  there  for  those 
great  inventions  which  change  the  face  of  the 
"world.  We  shall  still  go  on  improving,  doubt- 
less ;  but  ingenuity  will  have  a  much  narrower 
range  to  work  in.  It  may  perfect  the  ma- 
chines which  we  have  got,  but  it  will  invent 
fewer  new  machines.  And  who  can  doubt,  that 
the  nearer  we  approach  to  this  state,  the  better 
will  it  be  for  the  general  condition  of  man- 
kind ?  Who  can  doubt  whether,  instead  of  a 
state  of  society  where  the  labourers  were  few 
and  wretched,  wasting  human  strength,  un- 
aided by  art^  in  labours  which  could  be  better 
performed  by  wind,  and  water,  and  steam, — 
by  the  screw  and  the  lever — it  would  not  be 
better  to  approach  as  nearly  as  we  can  to  a 
state  of  society  where  the  labourers  would  be 
many  and  lightly  tasked,  exerting  human 
power  in  its  noblest  occupation,  that  of  giv- 
ing a  direction  by  its  intelligence  to  the  mere 
physical  power  which  it  had  conquered  ?  Surely, 
a  nation  so  advanced  as  to  apply  the  labour 
of  its  people  to  occupations  where  a  certain 
degree  of  intelligence  was  required,  leaving  all 
that  was  purely  mechanical  to  machines  and 
to  inferior  animals,  would  produce  for  itself 
the  greatest  number  of  articles  of  necessity 
and  convenience,  of  luxury  and  taste,  at  the 
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cheapest  cost.  But  it  would  do  more.  It  would 
have  its  population  increasing'  with  the  in- 
crease of  those  productions ;  and  that  popula- 
tion employed  in  those  labours  alone  which 
could  not  be  carried  on  without  that  g-reat 
povver  of  man,  by  which  he  subdues  all  other 
power  to  his  use, — his  reason. 

But  while  we  are  approaching  towards  this 
condition,  the  state  of  change,  which  always 
follows  a  state  of  improvement,  has  more  or 
less  in  it  of  the  positive  suffering  and  the 
heart-wearing  uncertainty  which  belong  to  all 
changes.  It  is  not  for  us  to  point  out  what 
may  be  expected  from  the  collective  exertions 
o^  society,  to  mitigate  or  to  remove  the  partial 
and  temporary  evils  which  follow  in  the  train 
even  of  improvement.  Of  one  thing  we  are 
certain.  Society  can  never  interfere  to  stop 
the  improvement ;  and  if  any  portion  of  so- 
ciety, who  feel  the  individual  suffering,  but 
cannot  see  the  general  good,  should  interfere, 
with  an  unavailing  violence,  to  attempt  to 
check  that  which  must  go  forward,  then  the 
laws  of  society  must  step  in  to  protect  us  all, 
themselves  amongst  the  number,  from  the 
consequences    of  lawless   acts.     Bevond  this 

1  •' 

observation,  we  shall  not  attempt  to  discuss 
that  part  of  the  question  which  belongs  to  the 
duty  of  a  government.  Our  business  is  with 
the  people  themselves — with  the  working  peo- 
ple ;  and  to  them  we  would  offer  a  few  con- 
cluding observations  upon  the  means  which 
they  possess,  in  themselves,  to  remedy  the  in- 
convenience of  any  state  of  change. 
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The  first  thing;  that  we  say  to  every  work- 
ing-man is,  get  knowledge.  13y  knowledge, 
we  do  not  mean  the  arts  alone  of  reading 
and  writing,  which  are  only  the  keys  to  know- 
ledge ;  but  that  sound  practical  acquaintance 
with  the  elements  of  science,  both  moral  and 
physical,  which  may  give  working-men  a 
right  knowledge  of  the  things  by  which  they 
are  surrounded,  and  enable  them  to  form  a 
right  estimate  of  their  own  capabilities  and 
their  own  duties.  By  knowledge,  neither  do 
we  mean  only  that  acquaintance  with  books 
which  refines  and  elevates  the  mind  ;  but  an 
acquaintance  with  every  thing  about  them, 
and  especially  with  the  mechanical  arts  which 
properly  belong  to,  or  are  allied  with,  their 
own  trade.  The  first  employment  which  we 
ask  them  to  make  of  this  practical  knowledge, 
is  to  acquire  the  readiness  of  shifting  their  oc- 
cupation. It  is  not  the  increase  of  machinerv, 
or  the  occasional  glut  of  labourers,  which 
alone  compel  the  working-man  to  pass  through 
a  state  of  change.  The  caprices  of  fashion, 
which,  upon  the  whole,  create  employment, 
also  make  that  employment  irregular.  A 
change  from  metal  buttons  to  silk  buttons  is 
alone  sufficient  to  derange  the  industry  of 
hundreds  of  workmen.  What  then  is  the 
remedy  ?  Knowledge.  The  power  of  know- 
ing what  employments  are  in  any  degree 
allied  to  your  own  employments,  and  how 
your  own  employments  may  receive  a  new 
im.pulse  from  your  own  ingenuity.  There  are 
constant  fluctuations,   for  instance,   between 
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the  demands  for  silk  and  the  demands  for  cot- 
ton.    The   spinners  and  weavers  have  learnt 
to    adapt    themselves   to   these   fluctuations. 
At  Manchester,  at  the  present  moment,  there 
are  twenty  thousand   men    working'   at   silk, 
who,  two   years  ago,  were  working  at  cotton. 
We  have  seen  how  the  lace-makers  of  Marlow, 
instead  of  strugghng  against  the  lace-machine, 
applied  themselves  to  embroider  caps.    In  both 
these  cases,  these  salutary  changes  of  employ- 
ment could  not  have  been  effected  without  a 
certain  degree  of  knowledge.     But  the  great 
advantage  of  such  practical  knowledge  to  you 
all,  is  that  you  may  strike  out  new  sources  of 
industry.     Whenever  you  can  do  a  thing  bet- 
ter,— that  is,  when  you  can  improve  the  quality 
of  an  article  and  add  to  its  cheapness, — you 
may  be  sure  of  creating  a  demand  for  it.     We 
have  shewn  you  that  there   is  no  limit  to  the 
wants  of  society ;  and  that  whatever  increases 
the  quantity  of  productions  also  increases  the 
number  of  consumers.     It  is   the  duty  of  fe- 
males, especially,  to  apply  that  ingenuity  which 
peculiarly  belongs  to  them,  to  the   produce  of 
articles  which  may  add  to  the  stock  of  human 
omfort.     Some  of  their  old  domestic  labours 
are   almost   entirely   displaced  by  machinery. 
There  are  infinitely   more  females,   certainly, 
employed    in    conjunction     with    machinery ; 
and  as  there  are  more  clothes  worn  there   is 
more  employ  for  the  female  makers  of  clothes. 
But    still,  females    are    greatly    affected    by 
changes   of  fashion ;    and    the    only  way   to 
meet  these  changes  is  to  be  iu  the  constant 
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habit  of  exercising  their  taste  and  their  inG;e- 
nuity,  to  create  new  chanjres,  and,  therefore, 
new  employment. 

But,  you  will  say,  "  While  the  g^rass  grows 
the  steed  starves."  Certainly,  if  there  be  no 
provision  of  former  grass.  A  change  is 
necessary  for  your  employment.  There  is  a 
less  demand  for  the  articrle  you  are  engaged 
in  producing.  There  is  a  glut  of  labourers 
in  the  market.  If  you  continue  in  the  market 
of  labour  during  this  glut,  your  wages  must 
fall.  What  is  the  remedy  ?  To  go  out  of  the 
market.  When  wheat  falls  five  shillings  a 
quarter  at  Mark  Lane,  the  farmer  receives  a 
hint  that  the  supply  is  beyond  the  demand  ; 
he  holds  back  for  a  few  weeks,  and  prices  re- 
gain their  former  level.  What  enables  the  far- 
mer to  hold  back  his  corn  ?  He  has  something 
to  fall  back  upon  ;  he  is  not  compelled  to  sell 
his  corn  that  week  or  that  month  ;  he  is  a  capi- 
talist. Endeavour  to  acquire  the  same  power 
yourselves.  Become  capitalists.  When  there 
is  too  much  labour  in  the  market,  and  wages 
are  too  low,  do  not  combine  to  raise  the  wages  ; 
do  not  combine  with  the  vain  hope  of  com- 
pelling the  employer  to  pay  more  for  labour 
than  there  are  funds  for  the  maintenance  of 
labour  :  but  go  out  of  the  market.  Leave  the 
relations  between  wages  and  labour  to  equalize 
themselves.  You  can  never  be  ])ermanently 
kept  down  in  wages  by  the  profits  of  capital  ; 
for  if  the  profits  of  capital  are  too  high,  the 
competition  of  other  capital  immediately 
conies    in   to  set  the  matter  right.    But  you 
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may  be  kept  down,  and  you  are  kept  down, 
by  Yourselves.  When  wages  fall  by  a  glut 
of  labour,  you  not  only  continue  to  work,  but 
you  work  harder ;  and  thus  you  increase  the 
evil.  You  have,  in  too  many  cases,  nothing 
but  your  labour  for  your  support.  We  say  to 
you,  get  something  else ;  acquire  something  to 
fall  back  upon.  When  there  is  a  glut  of  la- 
bour go  at  once  out  of  the  market ;  become 
yourselves  capitalists.  How  is  this  to  be 
done?     We  will  tell  you. 

In  England,  Wales,  and  Ireland,  there  are 
about  four  hundred  and  eighty  banks  for  savings. 
The  sum  of  money  deposited  in  these  banks  is 
fourteen  millions  five  hundred  thousand 
pounds.  The  number  of  depositors  is  four 
hundred  and  ten  thousand.  The  average 
amount  of  the  sum  deposited  by  each  person 
is  thirty-five  pounds.  The  greater  number  of 
persons  who  are  depositors  in  savings*  banks 
are  working-men  and  women.  They  are  the 
capitalists,  who,  together,  have  accumulated  a 
capital  of  above  fourteen  millions  of  money, 
and  receive  an  annual  interest  upon  that  capi- 
tal of  about  half  a  million.  How  has  this 
great  sum  of  money  been  accumulated  ?  By 
small  savings.  The  man  who,  at  the  age  of 
twenty-one,  puts  only  one  shilling  a  week  in  a 
savings'-bank,  and  continues  to  do  so  till  he 
is  thirty  years  of  age,  has  acquired  a  capital 
of  above  thirty  pounds.  If  he  has  saved, 
during  the  same  time,  two  shillings  a  week, 
he  has  a  capital  of  above  sixty  pounds.  If 
three  shillings  a  week,  he  has  acquired  a  huii- 


THE  RESULTS  OF  MACHINERY.  199 

dred  pounds.*  How  many  worklnf^-men  are 
there  who  are  compelled  to  glut  and  over- 
stock the  market  for  labour,  because  they 
have  not  the  means  to  g'o  out  of  that  market 
even  for  a  few  weeks  !  And  yet  we  see  that 
if  a  single  man  steadily  lays  by  three  shillings 
a  week  for  nine  years,  at  the  end  of  that  time 
he  has  capital  enough  to  live  upon,  without 
working  at  all,  for  at  least  three  years.  But 
he  will  not  live  long  upon  his  capital.  The 
same  habits  which  made  him  frugal  have 
also  made  him  honest,  sober,  and  industrious. 
He  may  suffer  for  a  season  by  some  change 
in  the  trade  to  which  he  has  applied  himself; 
but  his  capital  enables  him  to  look  about  him, 
r/ithout  undergoing  any  serious  privations. 
He  strikes  into  some  new  line  of  labour  ;  or 
he  resolves  to  see  what  his  capital  and  labour 
will  do  together  as  a  workm.an  on  his  own 
account  ;  or  he  waits  patiently  till  the  change 
has  passed  over,  and  then  takes  back  his 
labour  to  a  market  which,  demanding  it,  is 
ready  abundantly  to  pay  for  it.  Who,  on  the 
contrary,  is  always  the  first  and  the  last  to 
suffer  by  every  change  in  the  demand  for  la- 
bour ?  The  unskilful  workman,  the  drunken 
workman,  the  unthrifty  workman,  the  work- 
man, in  fact,  who  only  got  employ  at  all 
when  there  was  more  labour  to  be  done  than 
there  were  good  workmen  to  do  it ;  the 
workman  who  did  not  avail  himself  of  that 
golden  opportunity  to  acquire  skill,  and  to 
learn  prudence;  the  workman,  who,  in  nine 
See  Appendix,  No.  VIII.  p.  216. 
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cases  out  of  ten,  has  compelled  capitalists  to 
set  up  machines,  that  they,  as  well  as  the 
steady  industrious  men  whom  they  cherish, 
may  be  independent  of  the  unsteady  and  the 
idle  men  ; — the  workman,  in  a  word,  who 
would  die  in  a  ditch,  whether  he  lived  in  a 
country  with  machines  or  without  machines, 
because  he  is  without  the  power  of  intellectual 
exertion,  and  possesses  not  the  best  thing 
which  that  power  gives,  moral  conduct. 

It  is  a  prayer  in  which  all  good  men  unite, 
that  the  condition  of  the  working-classes  may 
be    improved, — that    their   outward    circum- 
stances may  be  made  better.     But  those  who 
labour  the  steadiest,  and  the  most  zealously,  in 
the  endeavour  to  realize  this  hope,  feel,  that 
the  day  of  this  amelioration  is  far  removed  by 
the  clamours  of  anarchy  and  misrule.     They 
know  that  every  improvement  in  the  arts  of 
life  improves  also  the  condition  of  the  humblest 
working-man  in  the  land  ;  and  they  also  know 
that  every  successive  improvement  has  a  ten- 
dency to  lessen  the  inequality  in  the  distribu- 
tion of  wealth.     But,  if  the  condition  of  the 
working-men  of  these  kingdoms  is  to  be  per- 
manently improved, — if  they  are  to  obtain   a 
full  share  of  the  blessings  which  science  and 
industry   confer   upon    mankind, — they   must 
win  those  blessings  by  their  own  moral  eleva- 
tion.    They  cannot  snatch  them  by   outrage 
and  violence  ;  they  must  win  them  by  peaceful 
and  steady  exertion.     This  great  triumph,  to 
use  the  lanomag-e  of  a  wise  and   most  bene- 
volent    minister   of    religion,   Dr.    Chalmers, 
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"  will  not  be  the  achievement  of  desperadoes. 
It  will  be  come  at  through  a   more  peaceful 
medium — through  the  medium  of  a  grovvinf^ 
worth    and   growing;    intelligence   among   the 
people.     It  will  bless  and  beautify  that  coming- 
period,   when    a    generation,   humanized    by 
letters,  and  elevated  by  the  light  of  Christianity, 
shall,  in  virtue  of  a  higher  taste,  and  a  larger 
capacity   than   they    now    possess,    cease    to 
grovel  among  the  sensuahties  of  a  reckless 
dissipation."     When  the  working-men  of  this 
country  shall  feel,  as  many  of  them  already 
feel,  that  knowledge  is  power,  they  will  next 
set  about  to  see  how  that  power  shall  be  exer- 
cised.    The  first  tyranny  which    that  power 
must  hold   in   check    is  the  tyranny  of  their 
own  evil  habits — those  habits,  which,  looking 
only  to  the  present  hour,  at  one  time  plunge 
them   into   all   the    thoughtless    extravagance 
which  belongs  to  a  state  of  high  wages — at 
another,  throw   them   prostrate    before    their 
employers,  in  all  the  misery  and  degradation 
which  accompany  a  state  of  low  wages,  with- 
out a  provision  for  that  state.     It  is  for  them, 
and  for  them   alone,  to  equalize  the  two  con- 
ditions.    The  changes  of  trade,  in    a   highly 
commercial    country   like    this,    must   be    in- 
cessant.    It  is  for  the  workmen  themselves  to 
put  a  "  governor'  on  the  commercial  machine, 
as  far  as  they  are  concerned  ;  in  a  season  of 
prosperity  to  accumulate  the  power  of  capital — 
in  a  season  of  adversity,  to  use  effectively,  be- 
cause temperately,  that  power  which  they  have 
won  for  themselves. 
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And  do  not  let  it  be  imagined,  that  when 
we  advocate  frugality,  we  would  cut  off  from 
the  workino'-man  one  sinofle  real  comfort  or 
enjoyment  which  he  now  possesses.  We  would 
rather  say,  add  in  every  way  that  you  possibly 
can  to  the  stock  of  your  real  comforts  and  en- 
joyments. Do  not  be  satisfied  with  a  mud 
hovel,  when  you  can  get  a  snug  cottage.  Do 
not  be  satisfied  with  a  ran:ged  coat  when  you 
can  o'et  a  decent  one.  Do  not  be  satisfied 
with  dirt  when  you  can  get  cleanliness.  Do 
not  be  satisfied  with  ignorance  when  you  can 
get  knowledge.  Extend,  as  much  as  you  can, 
the  range  of  your  lawful  desires,  and  your 
lawful  enjoyments.  Cultivate  your  under- 
standings, elevate  your  tastes.  You  will  find, 
when  you  come  rightly  to  know  their  value, 
that  those  things  which  afford  you  the  purest 
and  most  enduring  pleasures,  are  infinitely 
less  cosily  than  those  gratifications  which  are 
sensual  and  transitory.  We  would  raise  your 
standard  of  enjoyment.  We  would  make  it 
impossible  that  you  should  feel  any  enjoyment 
in  what  is  grovellina;'  and  vicious. 

We  ask  vou  to  reduce  these  general  maxims 
to  the  test  of  your  own  experience.  You  must 
have  observed  amongst  your  own  acquaint- 
ances, you  must  have  seen  amongst  the 
workmen  of  your  own  trade,  some  one  man 
who  always  had  a  good  coat  on  his  back  ;  who 
had  a  decent  house;  supported  well-fed  and  well- 
clothed  children;  and,  as  faras  you  could  judge, 
possessed  not  only  all  the  ordinary  comforts  of 
his  station,  but  many  little  luxuries  and  con- 
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yenicnces,  whicli,  somehow  or  otlier,  he  was 
able  to  acquire,  and  not  ready  to  lose.  This 
man  had  no  higher  wages  than  liis  fellow 
workmen  ;  and  he  did  not  work  more  hours 
than  it  was  the  custom  of  the  trade  to  work. 
But  you  never  saw  him  lose  any  time  ; — you 
never  saw  him  at  the  gin-shop  or  the  ale- 
liouse  ; — his  comforts  were  in  his  home,  and 
he  was  determined  that  his  home  should  be 
comfortable.  If  there  was  a  slackness  of 
work  in  your  trade,  that  man  was  the  last  to 
be  discharged  by  his  employers.  In  fact, 
every  expedient  was  used  to  find  him  employ. 
There  was  a  natural  connexion  between  that 
man  and  his  emj:)loyers,  which  it  seemed  im- 
possible to  sever.  Was  that  man  servile  to 
his  employers  ?  Was  he  not  rather  the  most 
independent  of  you  all  ?  If  an  act  of  oppres- 
sion was  ever  meditated  against  him,  was  he 
not  the  first  to  say,  I  shall  not  submit  to  it  ? 
And  did  not  his  quiet  resistance  always  con- 
quer in  the  end  ? 

We  ask  you,  now,  to  direct  your  attention 
another  way.  Your  own  experience  nnist 
have  often  shewn  you  too  many  men  whose 
condition  was  the  entire  opposite  of  that  of 
the  man  we  have  described.  You  must  have 
seen  some  one  man  who  never  had  a  good 
coat  on  his  back ;  whose  house  was  ruinous 
and  filthy;  whose  children  were  dirty  and  in 
rags  ;  who,  as  far  as  you  could  judge,  had 
very  few  of  the  common  comforts  of  his 
station,  and  who  had  no  luxuries  and  conve- 
niences at  all.     This  man  had  no  lower  wages 
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than  his  fellow  workmen  ;  he  did  not  work 
fewer  hours  than  was  the  custom  of  his  trade  ; 
but,  somehow,  he  never  got  on.  He  seemed 
to  feel  that  he  could  not  get  on.  He  spent 
his  evenings  always  at  the  ale-house ;  he  had 
no  comforts  at  home,  and  he  did  not  appear 
to  wish  that  his  home  should  be  comfortable. 
When  there  came  a  slackness  of  work  in  the 
trade,  this  man  was  the  first  to  be  sent  off. 
There  appeared  to  be  no  strong  natural  bond 
between  him  and  his  employers  ;  it  was  snapt 
in  a  minute  when  the  day  of  adversity  came. 
Was  not  this  man  the  most  timid  and  slavish 
of  you  all  ?  Was  he  not  the  first  to  break 
forth  in  complaints  when  there  was  plenty  of 
work  and  few  to  do  it ;  and  the  first  to  submit 
to  any  act  of  oppression  when  there  was  little 
work  and  a  great  many  striving  to  do  it? 

What  constituted  the  great  difference  in  the 
character  of  these  two  men  ?  The  difference 
was  this.  The  standard  of  enjoyment  in  the 
one  man  was  high  ;  the  standard  of  enjoyment 
in  the  other  was  low.  The  one  man  was 
determined,  early  in  life,  not  to  be  satisfied 
with  poverty  if  he  could  get  wealth — not  to  be 
satisfied  with  discomforts,  if  he  could  get  com- 
forts. But  he  knew  that  it  was  as  necessary 
for  him  to  make  himself  .secure,  as  far  as  human 
beings  can  obtain  security,  that  what  he  ac- 
quired should  not  be  taken  away  from  him. 
The  power  by  which  he  accomplished  this — 
the  barrier  which  he  set  up  against  ill-fortune — ■ 
was  frugality.  He  first  learnt  to  prefer  real 
comforts  to  low  dissipation ;  and,  by  avoiding 
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the  expense  of  that  low  dissipation,  he  not  only 
trot  mote  real  comforts,  but  lie  elevated  his 
mind  to  desire,  whilst  he  saved  the  means  of  pro- 
curing-, those  luxuries  and  conveniences  which 
were  somewhat  above  the  ordinary  possessions 
of  his  station.  In  one  word,  he  was  an  inteili- 
p;ent  man,  and  he  was  a  prudent  man.  He 
saw  what  was  good,  and  he  applied  himself  to 
obtain  it,  and  to  preserve  it  when  it  was  ob- 
tained. He  saw,  for  instance,  that  it  was 
good  to  marry  ;  but  he  also  saw,  that  if  he 
married  before  he  had  saved  something;  against 
an  evil  day,  he  should  not  only  put  his  own 
happiness  in  peril,  but  he  should  endanger  the 
happiness  of  other  beings.  He  would  not 
marry  to  lower  his  standard  of  enjoyment;  he 
did  not  marry,  till  he  had  taken  care  that  tiie 
wants  of  a  family  did  not  lower  him  in  the 
scale  of  respectability.  It  is  not  necessary 
for  us  to  follow  up  the  comparison  between 
the  one  man  and  the  other,  to  whom  we  di- 
rected your  attention.  He  acted  upon  en- 
tirely different  principles ;  and  his  condition 
through  life  was  entirely  different. 

What  is  the  lesson  which  we  ask  you,  the 
working  men  of  this  country,  to  draw  from  the 
exhibition  of  these  familiar  examples  ?  We 
ask  you,  as  a  body,  to  strive  with  all  your 
power  to  raise  the  standard  of  your  enjoyment. 
You  have  within  your  reach,  through  the  pro- 
gress of  invention,  an  infinitely  greater  share 
of  the  comforts  and  conveniences  of  life  than 
your  forefathers  enjoyed.  When  you  set  out 
in  the  world,  determine  to  have  your  full  share 
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of  these  comforts  and  accommodations.  You 
cannot  make  the  determination  without  per- 
ceiving; how  the  end  is  to  be  obtained.  Know- 
ledge, industry,  and  prudence,  are  the  tools  by 
which  you  must  work  out  this  good.  "  This," 
says  the  reverend  author  whom  vte  have  just 
quoted,  "  is  one  of  those  felicitous  cases,  in 
which  the  desire  of  good  things  is  at  length 
followed  up  by  the  power  of  obtaining  them. 
It  is  thus  that  workmen  can  enforce  their  de- 
mand for  higher  wages.  Those  distempered 
outbreakings  which  approach  to  the  character 
of  rebellion  Vv/il!  retard  instead  of  forwarding 
their  cause.  But  nothing  can  arrest  the  march 
of  light  among  the  people  ;  and  when  this 
light  is  conjoined  with  virtue,  it  will  guide 
their  ascending  way  to  a  vantage-ground, 
where  they  will  make  good  the  precise  con- 
dition to  which  their  worth  shall  entitle  them." 


London, 
Dec.  28,  1830. 
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*j^*  A.s  references  are  constantly  made  In  the  pre- 
cedinij  work  to  Parliamentary  Returns,  and  other 
Tables,  we  select  a  few  of  the  more  important. 

I. — Population". 

The  United  Kincrdom  contains,  accordino;  to 
the  returns  for  Great  Britain  made  in  1821, 
and  the  best  returns  for  Ireland,  117  county 
towns,  and  13,885  parishes,  and  possesses  a  popu- 
lation of  21,238,580  souls,  constituting  4,253,416 
families  employed  as  follows : 

In  atjriculture         .         .         .  1,198,186  families. 

Trade,  manufacturos,  &c.         .  1,677,886 
Not  comprised  iu  either  of  the 

preceding  classes        .         .  1,377,344 

Total  4,253,416 

II. — Population  throughout  the  last 
Century. 

England  and  Wales. 

Iu  what  year.    Population.  In  what  year.    Population. 

170U. .  .5,475,000  1760, .  .6,736,000 

1710...  5,240,000  1770..  .7,428,000 

1720. ..5,565,000  1780. .  .7,953,000 

1730.. .  5,796,000  1790. .  .8.675,000 

1740. .  .6,064.000  1801 . . .  9,168,000 
1750...  6,467,000 

III. — Land  in  the  United  Kingdom. 

In  the  third  report  of  the  Emigration  Com- 
mittee, the  following  Table  for  Great  Britain  is 
given : — 

M  2 
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General  Statement  of  the  Cultivated,  Uncultivated,  and 
Unprofitable  Land  of  the  United  Kingdom. 


Cultivated. 

Uncultivated 
Wastes  capa- 
ble of  Im- 
provement. 

Unprofitable. 

Total. 

England 

Wales 

Scotland    .... 

Ireland    

British  Islds  . 

ACRES. 

25.032,000 
3.117.000 
5.265,000 

12.125.280 
383,690 

ACRES. 
3,454,000 
530.000 
5,950.000 
4,900.000 
166,000 

ACRES. 

3,256,400 
1,105,000 
8.523.930 
2,416,664 
569,469 

ACRES. 

32.342,400 

4.752.000 

19,738,930 

19,441,944 

1,119,159 

46,522,970 

15,000,000 

15,871,463 

77,394,433 

Of  the  cultivated  land  in  Great  Britain,  it  has 
been  estimated  that  14  millions  of  acres  are  arable, 
and  20  millions  meadow  and  pasture. 

IV. — Comparative  Estimate  of  the  Amount 
OF  Animate  and  Inanimate  Force  applied 
to  Agriculture  and  the  Arts,  in  France 
AND  Great  Britain. 

{Abridged  from  M.  Charles  Dupin,  and  published  in 
the  Companion  to  the  Almanae  for  1829.} 

The  31,800,000  inhabitants,  which  now  constitute 
the  population  of  France,  are  equivalent  to  a 
power  of  12,009,0.57  individuals  of  Ihe  male  sex, 
at  the  ao;e  of  full  vigour.  It  is  a  position  gene- 
rally admitted  in  France,  that  two-thirds  of  the 
population  are  employed  in  agriculture  ;  and  that 
a  third  only  is  occupied  in  manufacturing  and 
commercial  pursuits.  Hence  it  results  that  France 
possesses 

Labouring  Men. 
A  human  agricidtural  power  equivalent)      Rzinrn'^S 

to  that  of  ....  J         '       ' 

And  a  pov/er  of  industry,  manufacturing  I      /l  90*^010 


and  commercial,  equal  to 


Total         12,009,057 
Were  it  not  that  the  industry  of  man  had  found 
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the  means  of  calling  extraneous  force  to  its  aid, 
its  means  would  be  confined  to  the  amount  of 
power  above  enumerated  :  but  man  employs  other 
forces  than  his  own  in  airricultural  labours,  and 
principally  that  of  the  horse,  of  the  ass,  of  the 
mule,  the  ox,  and  the  cow;  and  with  the  help  of 
these,  the  animate  agricultural  force  of  France  has 
increased  to  the  following  sum  : — 

Effective  Labo'in'r>, 
Ilumaa  race  .  .  21,056,067  equivalent  to  8,406,038 
Horses       .     .     .       1,600,000  11,200,000 

Oxen  and  cows  .       0,973,000  17,432,000 

Asses    ....         240,000  240,000 

Total  37,278,038 
On  making  similar  calculations  of  the  agricul- 
tural force  of  Great  Britain,  and  stating  at 
15,000,000,  the  number  of  inhabitants  of  England 
and  Scotland,  of  whom  a  third  only  are  employed  in 
agriculture,  and  the  other  two-thirds  in  commerce 
and  manufactures,  we  shall  have, 

Effective  Working  Men. 
Agricultural  force     .         .         .         2,132,446 
Artisans  of  all  professions         .        4,264,893 

Total         6,397,339 

If  we  proceed  in  the  sam.e  way  with  regard  to 
Great  Britain,  as  we  have  done  with  respect  to 
France,  and  make  a  comparative  calculation  of 
the  power  in  men,  and  the  power  in  other  ani- 
mals, engaged  in  agriculture,  we  shall  find, 

EftVetive  Labourers. 
Human  race  .  .  5,000,000  equivalent  to  2,132,446 
Horses  of  full  growth  1,250.000  8,750,000 

Oxen,  cows,  &c.         5,500,000  13,750,000 

Total         24,632,446 
Ireland;  approximating  estimate       7,455,701 

Total  for  the  United  Kingdom    32,088,147 
Taking  the  proportion   of  this  total  force  of 

M  3 
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24,G32,44G  to  the  human  force  applicable  to 
agriculture,  we  find  it  to  be  as  12.  Whence  it 
appears  that  the  agriculturists  of  England  and 
Scotland  have  discovered  the  means  of  creating  a 
force,  t  vvelve  times  the  amount  of  their  personal 
corporeal  force,  by  the  use  they  make  of  domestic 
animals;  while  the  additional  force  obtained 
through  similar  means  by  the  French  agricul- 
turists, does  not  amount  to  five  times  their  own. 
It  is  calculated  that  in  France  there  are  46,000,000 
hectares  of  land  made  to  yield  produce  ,  so  that 
there  is  an  animate  power  equal  to  that  of  810 
labourers,  for  the  cultivation  of  every  thousand 
hectares.  The  total  number  of  hectares  of  pro- 
ductive land  in  Great  Britain  is  21,643,000;  so 
that  there  is  an  animate  power  equal  to  that  of 
1138  working  men  for  every  thousand  hectares. 
The  produce  of  the  land,  in  the  respective  coun- 
tries, is  in  proportion  to  the  power  employed  re- 
spectively in  its  cultivation.  The  case  is  the  same 
in  regard  to  manufactures. 

The  human  force  in  France  employed  in  com- 
mercial and  manufacturing  industry  is  equivalent, 
according  to  the  calculafions  already  stated,  to 
4,203,019  effective  working  men;  to  this  power 
must  be  added  that  supplied  by  the  use  of  horses, 
the  number  of  which  is  computed  at  300,000  em- 
ployed in  transport,  for  the  saddle,  in  draught, 
&c.  whereby  the  animate  force  of  France  is  raised 
to  6,303,019  power  of  men. 

The  human  force  of  Great  Britain  employed  in 
commerce  and  manufactures,  is  equivalent  to 
4,264,893  effective  men;  to  this  power  then  must 
also  be  added  the  power  of  250,000  animals,  em- 
ployed in  divers  works  of  industry.  These  will 
raise  the  animate  force  of  England  and  Scotland 
to  6,014,893  ;  to  which  there  must  be  superadded 
the  approximating  value  of  1,260,004  effective 
men  for  Ireland :  so  that  the  commercial  and  ma- 
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nufacturinc;  animate  power  of  the  United  Kin2:cloni 
must  be  computed  at  7,275,497  labom-inj;  men. 

To  these  animate  powers  should  be  joined  also, 
in  the  case  of  both  the  countries,  the  inanimate 
powers,  or  the  force  supplied  by  water,  wind  and 
steam  ;  and  the  whole  productive  and  commercial 
manufacturing-  power  of  England  and  France  will 
be  ascertained. 

The  total  number  of  mills  in  France  has  been 
computed  by  the  French  authors  ,on  statistics  at 
7fi,0(J0,  of  which  about  10,000  may  be  set  down  as 
windmills ;  the  total  force  of  hydraulic  machines 
employed  for  forges,  furnaces,  and  machinery  of 
every  kind,  is  equal  to  the  third  part  of  that  of 
the  10,000  windmills;  the  wind  as  emplo3'ed  in 
navigation  is  equivalent  to  the  power  of  3, 000, 000 
of  men ;  and,  lastly,  the  steam-engines  in  opera- 
tion in  France  exceed  the  power  of  00,000  dy- 
names,  equivalent  to  the  power  of  480,000  work- 
ing men  turning  a  winch. 

It  has  been  calculated  also,  by  the  same  writers, 
that  besides  windmills,  hydraulic  machines,  &c.. 
Great  Britain  possesses  in  steam-engines  alone  a 
moving  power  of  at  least  800,000  dynames,  the 
effect  of  which  is  equal  to  the  power  of  6,400,000 
men  employed  at  the  windlass.  The  commercial 
and  manufacturing  power  of  France  is,  therefore, 
in  proportion  to  that  of  Great  Britain,  as  follows : 

France.  Great  Britain. 

I\Ien  power.  Men  power. 

Animate  force     .    .     .     6,303,010  7,275,497 

-2    .  (Mills  &  Hydrau.  engines  1,500,000  1/200,000 

S  ^)  Windmills     ....        253,333  240,000 

"I  ^  ]  Wind  and  navigation       3.000,000  12,000,000 

^  E,  I  Steam-engines  .     .     .        480.000  6,400,000 

Total  force-  11,530,352       27.1 1 5,497 
Ireland     1,002,607 


Total     28,118,164 
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Thus,  the  total  of  the  inanimate  force  applied 
to  the  arts  of  all  descriptions  in  France,  scarcely 
exceeds  the  fourth  of  the  same  power  applied  to 
the  same  purposes  in  Great  Britain  ;  and  the 
whole  animate  and  inanimate  power  of  Great  Bri- 
tain, applied  to  manufactures  and  commerce,  is 
nearly  treble  the  amount  of  that  so  applied  in 
France.  The  agricultural  power  and  the  manu- 
facturing and  commercial  power  of  the  two  coun- 
tries  bear  a  corresponding  proportion  to  the  total 
of  the  agricultural  and  manufactured  produce,  and 
their  value  in  commerce. 

Note. — A  hectare  contains  10,000  square  metres,  or  100  ares . 
An  English  acre  is  very  nearly  equal  to  40  ares;  therefore  a  hectare 
is  abor.t  2^  acres. 

A  dijname  is  equal  to  a  thousand  killograms  raised  to  the  height 
of  1000  metres  ;  eight  men  employed  at  a  winch  can  in  one  day 
raise  a  thousand  killograms  to  the  height  of  a  thousand  metres, 
or  in  other  words,  can  produce  a  dyname  of  labour. 

V. — Quantities  and  Declared  Value  of 
British  and  Irish  Produce  and  Manu- 
factures Exported  in  1828. 

Quantity.       Declared  value. 

£ 

Apparel,  slops,  and  haberdashery  910,090 

Arms  and  ammunition  ■  335,761 

Bacon  and  hams      .         cwts.  8,333  28,809 

Beef  and  iJork         .         barrels  33,451  113,906 

Beer  and  ale         .         .     tuns  11,374  245,496 

Books,  printed         .          cwts.  4,336  102,874 
Brass  and  copper  manu- ,   ^^ 

lactures         .          .      J  '  ' 

Butter  and  cheese     .         cwts,  94,623  352,615 

Coals,  culm,  and  cinders    tons  357,864  145,943 

Cordage           .         .        cwts.  52,420  119,652 

^lt:"heT«r}  yds,  363,323,431  12,483,249 

Cotton  hosiery,  lace,  and  1                  ,  irr  7/?o 

small  wares     .         .   J  '       ' 

Cotton  twist  and  yarn        lbs.     50,505,751  3,595,405 

Earthortwaregf  aUsurta  pieces  38,136,470  502,215 


APPENDIX.  213 

Qunntily.  Declared  value. 

X' 

Fish—herrlniTs  .         .     barrels        134,137  157,532 

Glass,  entered  by  weight  cwts.         216,895  491,211 

,  entered  at  value     •         .         ■  9,145 

Hardware  and  cutlery       cwts.          242,272  1,387,204 

Hats,  beaver  and  felt      dozens           83,114  197,581 

Iron  and  steel,  wrought  j  ^^^^^           ^^^^^^  1,220,617 

and  unwrought       .      j                           j  ;       ; 

Lead  and  shot          .          tons             10,021  177,983 

Leather  manufactures         lbs.        1,321,542  273,976 

Saddlery  and  harness        .         .         '  89,600 

Lmen  manufactures           yds.     60,287,814  2,120,276 

Linen  threads,  tapes,  &c.           .         66,146 

Machinery' and  mill-work            .         .  262,115 

Painters'  colours      .         .         .         ■  138,669 

Plate,  plated  ware,  jewel- 1^                   191  q"-^ 

lery,  and  watches         i  ' 

Salt        .        .         .        bushels  8,993,124  154,245 

Silk  manufactures             .         .         255.871 

Soap  and  candles     .     .       lbs.     10,902,713  269^109 

Stationery  of  all  sorts        .         . 208,532 

Sugar       .         .         .          cwts.       456,844  1,038,569 

Tin,  unwrought        .            do.          41,427  147,131 

Tin  and peAvter  wares        .         .         266,651 

Wool        .        .        .          lbs.      1,669,389  76,881 

Woollen  manufactures       pieces     1,820,631  4,397,291 

Ditto         .         .         .          yds.      6,816,407  527,476 

Woollen  hosiery  and  small  wares      ■  201,216 

AH  other  articles      .        .        .        1,709,192 


Total    .     .     £36,812,756 
VI. — Travelling    in  England   a    Century 

AGO. 

In  December,  1703,  Charles  III.,  King  of  Spain, 
slept  at  Petworth  on  his  way  from  Portsmouth  to 
Windsor,  and  Prince  Geor<;e  of  Denmark  went  to 
meet  him  there  by  desire  of  the  Queen.  The  distance 
from  Windsor  to  Petworth  is  a])Out  forty  miles. 
In  the  relation  of  the  journey  given  by  one  of  the 
Prince's  attendants,  he  states — "  We  set  out  at  six 
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in  the  morning,  by  torchlight,  to  go  to  Pet  worth,  and 
did  not  get  out  of  the  coaches  (save  only  when  we 
■were  overturned  or  stuck  fast  in  the  mire)  till  we 
arrived  at  our  journey's  end.     'Twas  a  hard  ser- 
vice for  the  Prince  to  sit  fourteen  hours  in  the 
coach  that  day  without  eating  anything,  and  pass- 
ing through  the  worst  ways  I  ever  saw  in  my  life. 
We  were  thrown  but  once  indeed  in  going,   but 
our  coach,  which  was  the  leading   one,   and  his 
Highness's  body  coach,  would  have  suffered  very 
much,  if   the  nimble  boors  of  Sussex  had  not 
frequently  poised  it,  or  supported   it  with  their 
shoulders,  from  Godalming  almost  to  Petworth, 
and  the  nearer  we  approached  the  Duke's  house 
the  more  inaccessible  it  seemed  to  be.    The  last 
nine  miles  of  the  way  cost  us  six   hours'  time  to 
conquer  them  ;  and  indeed  we  had  never  done  it, 
if  our  good  master  had  not  several  times  lent  us  a 
pair  of  horses  out  of  his  own  coach,  whereby  we 
were  enabled  to  trace  out  the  way  for  him."   After- 
wards, writing  of  his  departure  on  the  following 
day  from  Petworth  to  Guildford,   and  thence  to 
Windsor,  he  says — "  I  saw  him  (the  Prince)  no 
more,  till  1  found  him  at  supper  at  Windsor ;  for 
there  we  were  overturned  (as  we  had   been  once 
before  the  same  morning),  and  broke  our  coach  ; 
my  Lord  Delawarre  had  the  same  fate,  and  so  had 
several   others." — A?inals  of  Queen  An7ie,  vol.  ii. 
Appendix,  No.  3. 

VII. — Increase  of  Accommodations. 

**  Neither  do  I  speak  this  reproach  of  any  man, 
as  God  is  my  judge,  but  rather  I  do  rejoice  to  see 
how  God  has  blest  us  with  his  good  gifts,  and  to 
behold  how  that,  in  a  time  where  all  things  are 
grown  to  such  excessive  prices,  we  do  yet  find  the 
means  to  obtain  and  achieve  such  furniture  as 
heretofore  has  been  found  impossible.  There  are 
old  men  yet  dwelling  in  the  village  where  I  re- 
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main,  vvlio  liavo  noted  three  things  to  be  marvelr 
lously  altered  in  England  within  their  sound  re- 
membrance. One  is  the  multitude  of  chimnies 
lately  erected,  whereas  in  their  young  days  there 
were  but  two  or  three,  if  so  many,  in  most  up- 
landish  towns  of  the  realm,  the  rehgious  houses 
and  manor  houses  of  their  lords  always  excepted, 
and  peradventure  some  great  personage.  But 
each  made  his  fire  against  a  rere  dosse  in  the 
hall  where  he  dined,  and  dressed  his  meat.  The 
second  is  the  great  amendment  in  lodging :  for, 
said  they,  our  fathers  and  ourselves  have  lain  full 
oft  on  straw  pallets,  covered  only  with  a  sheet, 
under  coverlets  of  dog's  waine  and  hop  harlots  (I 
use  their  own  terms),  and  a  good  round  log  under 
their  head  as  a  bolster.  If  it  v/ere  so  that  the 
father  or  good  man  of  the  house  had  a  mattress  or 
flock  bed,  and  thereon  a  sack  of  chaff  to  rest  his 
head  upon,  he  thought  himself  as  well  lodged  as 
the  lord  of  the  town.  Pillows,  said  they,  are 
thought  fit  only  for  sick  women  ;  as  for  servants, 
if  they  had  any  sheet  above  them  it  was  well,  for 
seldom  had  they  any  under  their  bodies  to  keep 
them  from  the  pricking  straws  that  ran  oft  through 
the  canvas  and  rased  their  hardened  hides.  The 
third  thing  they  tell  of  is  the  exchange  of  trene 
platters  (so  called  from  tree,  wood)  into  pewter, 
and  wooden  spoons  into  silver  or  tin;  for  so 
common  were  all  sorts  of  trene  vessels  in  those 
times,  that  a  man  could  hardly  find  four  pieces  of 
pewter  (of  which  one  was  peradventure  a  salt)  in 
a  good  farm-house/' — Hollingsheds  Chron, 
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